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NOVEL HUMAN PROTEINS, POLYNUCLEOTIDES ENCODING 
THEM AND METHODS OF USING THE SAME 



FIELD OF THE INVENTION 

The present invention relates to nucleic acids encoding proteins that are new 
5 members of the following protein families: intracellular protein-like Proteins, Sorting 
Nexin 6-like Proteins, 2310038H17RIK membrane (TmSP) protein-like Proteins, 
573045I09RIK cycliri-Iike Proteins, cMobS cancer specific proteins, LRP 16 protein-like 
Proteins, Phosphatidylethanblamine-binding protein-like Proteins, Immunoglobulin-like 
LRR-domain containing Proteins, NUMB binding protein LNXp80-like Proteins, Zinc 

10 Finger Protein-like Proteins, Actin-Binding Protein Frabin- Alpha-like Proteins, Actin 
related protein 2/3 complex subunit 1 A-like Proteins, Hepatocellular Carcinoma 
Autoantigen - like Proteins, Hematopoietic Stem/Progenitor Cells Protein MDS029 -like 
Proteins, TRAP-delta-like Proteins, INTSIG-5-like WD-40 repeats containing protein-like 
Proteins, Ferritin light chain-like Proteins, Leucine-rich protein 130-like Proteins, tumor 

1 5 protein p53-binding protein 2 - like Proteins. 

Included in the invention are polynucleotides and the polypeptides encoded by such 
polynucleotides, as well as vectors, host cells, antibodies and recombinant methods for 
producing the polypeptides and polynucleotides, as well as methods for using the same. 
Methods of use encompass diagnostic and prognostic assay procedures as well as methods 

20 of treating diverse pathological conditions. 
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BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded 
therefrom. More specifically, the invention relates to nucleic acids encoding cytoplasmic, 
nuclear, membrane bound, and secreted polypeptides, as well as vectors, host cells, 
5 antibodies, and recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The present invention is based in part on nucleic acids encoding proteins that are 
members of the following protein families: intracellular protein-like Proteins, Sorting 
Nexin 6-like Proteins, 2310038H17RIK membrane (TmSP) protein-like Proteins, 

1 0 573045I09RIK cyclin-Iike Proteins, cMobS cancer specific proteins, LRP1 6 protein-like 
Proteins, Phosphatidylethanolamine-binding protein-iike Proteins, Immunoglobulin-like 
LRR-domain containing Proteins, NUMB binding protein LNXp80-like Proteins, Zinc 
Finger Protein-like Proteins, Actin-Binding Protein Frabin-Alpha-like Proteins, Actin 
related protein 2/3 complex subunit 1 A-like Proteins, Hepatocellular Carcinoma 

1 5 Autoantigen - like Proteins, Hematopoietic Stem/Progenitor Cells Protein MDS029 -like 
Proteins, TRAP-delta-like Proteins, INTSIG-5-like WD-40 repeats containing protein-like 
Proteins, Ferritin light chain-like Proteins, Leucine-rich protein 130-like Proteins, tumor 
protein p53-binding protein 2 - like Proteins. The novel polynucleotides and polypeptides 
are referred to herein as NOV la, NOV lb, NOV2a, NOV2b, NOV3a, NOV3b, NOV3c, 

20 NOV4a, NOV4b, NOVSa, NOV6a, NQV6b, NOV7a, NOV8a, NOV9a, NOV 1 0a, 
NOV1 la, NOV12a, NOV13a, NOV14a, NOV1 5a, NOVlfia, NOV16b, NOV17a, 
NOV 1 7b, NOV1 8a, NOV1 8b, NOV1 8c, NOV 1 9a, NOV1 9b, NOV20a, NOV20b, 
NOV20c. These nucleic acids and polypeptides, as well as derivatives, homologs, analogs 
and fragments thereof, will hereinafter be collectively designated as "NOVX" nucleic acid 

25 or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid disclosed in 
SEQ ID NO:2n-l, wherein n is an integer between 1 and 33. In some embodiments, the 
NOVX nucleic acid molecule will hybridize under stringent conditions to a nucleic acid 
sequence complementary to a nucleic acid molecule that includes a protein-coding 

30 sequence of a NOVX nucleic acid sequence. The invention also includes an isolated 
nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog, analog or 

2 
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25 



derivative th^rof. For example, the nucleic acid can encode Iqxilypeptide at least 80% 
identical to a polypeptide comprising the amino acid sequences of SEQ ID NO:2n, wherein 
n is an integer between 1 and 33. The nucleic acid can be, for example, a genomic DNA 
fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID 
NO:2n-l, wherein n is an integer between 1 and 33. Also included in the invention is an 
oligonucleotide, e.g., an oligonucleotide that includes at least 6 contiguous nucleotides of a 
NOVX nucleic acid SEQ ID NO:2n-l, wherein n is an integer between 1 and 33) or a 
complement of said oligonucleotide. 

The invention also encompasses isolated NOVX polypeptides (SEQ ID NO:2n, 
wherein n is an integer between 1 and 33). In certain embodiments, the NOVX 
polypeptides include an amino acid sequence that is substantially identical to the amino 
acid sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a 
pharmaceutical ly-acceptable carrier. The therapeutic can be, e.g., a NOVX nucleic acid, a 
NOVX polypeptide, or an antibody specific for a NOVX polypeptide. In a further aspect, 
the invention includes, in one or more containers, a therapeutically- or 
prophylactically-effective amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for 
expression of the NOVX polypeptide encoded by the DNA. If desired, the NOVX 
polypeptide can then be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound 
that selectively binds to the polypeptide under conditions allowing for formation of a 
complex between the polypeptide and the compound. The complex is detected, if present, 
thereby identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based 
on their expression of a NOVX. = 

Also included in the invention is a method of detecting the presence of a NOVX 
nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid 



3 



BNSOOCID: <WO_0303t57lA2J_> 



PCT/US02/31357 

WO 03/03^1 

probe or prfner, and detecting whether the nucleic acid pWor primer bound to a NOVX 
nucleic acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 

5 compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a 
nucleic acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic 
(carbon containing) or inorganic molecule, as further described herein. 

In another embodiment, the invention involves a method for identifying a potential 

10 therapeutic agent for use in treatment of a pathology, wherein the pathology is related to 
aberrant expression or aberrant physiological interactions of a polypeptide with an amino 
acid sequence selected from the group consisting of SEQ ID NO :2n, wherein n is an integer 
between 1 and 33, the method including providing a cell expressing the polypeptide of the 
invention and having a property or function ascribable to the polypeptide; contacting the 

1 5 cell with a composition comprising a candidate substance; and. determining whether the 
substance alters the property or function ascribable to the polypeptide; whereby, if an 
alteration observed in the presence of the substance is not observed when the cell is 
contacted with a composition devoid of the substance, the substance is identified as a 

potential therapeutic agent. 

20 Also within the scope of the invention is the use of a therapeutic in the manufacture 

of a medicament for treating or preventing disorders or syndromes including, e.g., 
adrenoleukodystrophy, congenital adrenal hyperplasia, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, autoimmune disease, lupus erythematosus, psoriasis, 
lung disorders, liver disorders, rheumatoid arthritis, osteoarthritis, Crohn's disease, 

25 ulcerative colitis, inflammatory bowel disease, asthma, allergies, chronic obstructive 
pulmonary disease, immunodeficiencies, Von Hippel-Lindau (VHL) syndrome, 
Alzheimer's disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, 
ataxia-telangiectasia, leukodystrophies, behavioral disorders, addiction, schizophrenia, 

30 depression, anxiety, pain, diabetes, renal artery stenosis, interstitial nephritis, 

glomerulonephritis, polycystic kidney disease, systemic lupus erythematosus, renal tubular 
acidosis, IgA nephropathy, asthma, emphysema, scleroderma, adult respiratory distress 
syndrome (ARDS), lymphedema, graft versus host disease (GVHD), pancreatitis, obesity, 
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^ ulcers, anemi^^xia-telangiectasia, cancer, trauma, viral in^^ns, bacteria! infections, 

parasitic infections; and conditions related to transplantation, neuroprotection, fertility, or 
regeneration (in vitro and in vivo) and/or other pathologies and disorders of the like. Also 
. . within the scope of the invention is the use of a therapeutic in the manufacture of a 
5 medicament for treating or preventing conditions including, e.g., those associated with 
homologs of a NOVX sequence, such as those listed in Table A. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a 
NOVX-specific antibody, or biologically-active derivatives or fragments thereof 
: For example, the compositions of the present invention will have efficacy for 
1 0 : treatment of patients suffering from the diseases and disorders disclosed abqve and/or other 
pathologies and disorders of the like. The polypeptides can be used as immunogens to 
produce antibodies specific for the invention, and as vaccines. They can also be used to 
screen for potential agonist and antagonist compounds. For example, a cDNA encoding 
NOVX may be useful in gene therapy, and NOVX may be useful when administered to a 
15 subject in need thereof. 

The invention further includes a method for screening for a modulator of disorders 
or syndromes including, e.g., the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. The method includes contacting a test comppund 
with a NOVX polypeptide and determining if the test compound binds to said NOVX 
20 polypeptide. Binding of the test compound to the NOVX polypeptide indicates the test 
compound is a modulator of activity, or of latency or predisposition to the aforementioned 
disorders or syndromes. 

Also within the scope of the invention is a method for screening for ^ modulator of 
activity, or of latency or predisposition to disorders or syndromes including, e.g., the 
25 diseases and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the 
test animal, as is expression or activity of the protein in a control animal that 
30 recombinant! y-expresses NOVX polypeptide and is not at increased risk for the disorder or 
syndrome. Next, the expression of NOVX polypeptide in both the test animal and the 
control animal is compared. A change in the activity of NO VX polypeptide in the test 
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animal r^^e to the control animal indicates the test co^^und is a modulator of latency 
of the disorder or syndrome. 

In yet another aspect, the invention includes a method for determining the presence 
of or predisposition to a disease associated with altered levels of a NOVX polypeptide, a 
5 NOVX nucleic acid, or both, in a subject (e.g., a human subject). The method includes 
measuring the amount of the NOVX polypeptide in a test sample from the subject and 
comparing the amount of the polypeptide in the test sample to the amount of the NOVX 
polypeptide present in a control sample. An alteration in the level of the NOVX 
polypeptide in the test sample as compared to the control sample indicates the presence of 

1 0 or predisposition to a disease in the subject. Preferably, the predisposition includes, e.g. , 
the diseases and disorders disclosed above and/or other pathologies and disorders of the 
like. Also, the expression levels of the new polypeptides of the invention can be used in a 
method to screen for various cancers as well as to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 

1 5 pathological condition associated with a disorder in a mammal by administering to the 
subject a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a 
subject (e.g., a human subject), in an amount sufficient to alleviate or prevent the 
pathological condition. In preferred embodiments, the disorder, includes, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like. 

20 In yet another aspect, the invention can be used in a method to identity the cellular 

receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the, art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting 
molecules. 

25 NOVX nucleic acids and polypeptides are further useful in the generation of 

antibodies that bind immuno-specifically to the novel NOVX substances for use in 
therapeutic or diagnostic methods. These NOVX antibodies may be generated according to 
methods known in the art, using prediction from hydrophobicity charts, as described in the 
"Anti-NOVX Antibodies" section below. The disclosed NOVX proteins have multiple 

30 hydrophilic regions, each of which can be used as an immunogen. These NOVX proteins 
can be used in assay systems for functional analysis of various human disorders, which will 
help in understanding of pathology of the disease and development of new drug targets for 
various disorders. 
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The N(^< nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders 
as indicated below. The potential therapeutic applications for this invention include, but 
are not limited to: protein therapeutic, small molecule drug target, antibody target 
5 (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic 
marker, gene therapy (gene delivery/gene ablation), research tools, tissue regeneration in 
v/vo and in vitro of all tissues and cell types composing (but not limited to) those defined 
here. 

Unless otherwise defined, all technical and scientific terms used herein have the 
1 0 - same meaning as commonly understood by one of ordinary skill in the art to which this 
invention belongs. Although methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, suitable 
methods and materials are described below. All publications, patent applications, patents, 
and other references mentioned herein are incorporated by reference in their entirety. In 
1 5 the case of conflict, the present specification, including definitions, will control. In 

addition, the materials, methods, and examples are illustrative only and not intended to be 
limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded 
thereby. Included in the invention are the novel nucleic acid sequences, their encoded 
polypeptides, antibodies, and other related compounds. The sequences arecollectively 
referred to herein as "NOVX nucleic acids" or "NOVX polynucleotides" and the 
25 corresponding encoded polypeptides are referred to as "NOVX polypeptides" or "NOVX 
proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 
sequences disclosed herein. Table A provides a summary of the NOVX nucleic acids and 
their encoded polypeptides. 
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TABLE A. Sequences and Correspondin^S^Q ID Numbers 



NOVX 
Assignment 


Internal 
Identification 


SEQ 
ID NO 
(nuclei 
c acid) 


SEQ 
ID NO 
(amino 
acid) 


Homology 


NOV la 


CGI 16579-01 


1 


2 


anticancer protein, intracellular protein 


NOV lb 


CGI 16579-02 


3 


4 


anticancer protein, intracellular protein 


NOV2a 


CG1261 19-01 


5 


6 


Sorting nexin 6 (TRAF4-associated factor 2) 


NOV 2b 


CGI 26 119-02 


7 


8 


Sorting nexin 6-like Protein 


NOV3a 


CGI 37623-01 


9 


10 


Hepatocellular carcinoma-associated antigen 
HCA557b; 23 1 0038H 1 7RIK membrane 
(TmSP) protein 


NOV3b 


CGI 37623-02 


11 


12 


antigen HCA557b 


NOV3c 


CGI 37623-03 


13 


14 


antigen HCA557b 


NOV4a 


CGI 37687-01 


15 


16 


573045I09R1K cyclin-like Protein 


NOV4b 


CGI 37687-02 


17 


18 


cyclin-like Proteins 


NOV5a 


CGI 43 198-01 


19 


20 


150001 1 J06Rik protein; Nuclear protein 


NOV 6a 


CGI 44756-01 


21 


22 


cMob5 cancer specific protein 


NOV6b 


CGI 44756-02 


23 


24 


Suppression of tumorigenicity 16 protein 


NOV7a 


CG145473-01 


25 


26 


LRP 16 protein 


NOV 8a 


CG 145988-01 


27 




Phosphatidylethanolamine-binding protein; 
Prostatic binding protein 


NOV9a 


CGI 46452-01 


Zy 




LRR domain-containing Protein; 
Immunoglobulin protein 


NOVlOa 


CGI 4673 1-01 


31 


32 


Membrane Binding-like Protein; NUMB 
binding protein LNXp80; 
multi-PDZ-domain-containing protein 


NOVlla 


CG147048-01 


33 


34 


Zn Finger Protein; RING finger protein 18 


NOV 12a 


CGI 47246-01 


35 


36 


Actin-Binding Protein Frabin-AIpha; GEF 


NOV 13a 


CGI 4765 1-01 


37 


38 


Suppressor of profllin/p41 of Actin related 
j>rotein 2/3 complex (siibunit 1 A) 


NOV 14a 


CG149303-01 


39 


40 


Hepatocellular Carcinoma, Autoantigen 


xirYv/ 1 
INUV i 


CCt 1401 19-01 


41 
*t i 


42 


hematopoietic stem/progenitor cell protein 
MDS029 


INV-f V I Uh 


CGI 5095 1 -01 


43 


44 


Translocon-associated protein, delta subunit 
precursor (TRAP-delta) 


NOV 16b 


CGI 5095 1-02 


45 


46 


TRAP-delta-like Proteins 


NOV 17a 


CGI 73328-01 


47 


48 


intracellular signaling (INTS1G-5) protein; 
WD-40 repeat containing protein 


NOV 17b 


CGI 73328-02 


49 


50 


WD-40 repeats containing protein 


NOV 18a 


CG56101-01 


51 


52 


ferritin light chain protein 


NOV 18b 


CG56101-O3 


53 


54 


Ferritin light chain protein 


NOV 18c 


CG56101-02 


55 


56 


ferritin light chain protein 


NOV 19a 


CG56620-01 


57 


58 


leucine-rich protein (LRP 130) (GP130) 


NOV 19b 


CG56620-02 


59 


60 


Leucine-rich protein 


NOV20a 


CG59323-01 


61 


62 


Tumor suppressor p53-binding protein 2 
(TP53BP2) (Bcl2-binding protein); APS-2 
apoptosis stimulating protein 2 (ASSP) 


NOV20b 


CG59323-03 


63 


64 


TP53BP2; ASSP 


NOV20c 


CG59323-02 


65 


66 


TP53BP2; ASSP 
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V Table A indicates the homology of NOVX polypeptides to known protein families. 

Thus, the nucleic acids and polypeptides, antibodies and related compounds according to 
the invention corresponding to a NOVX as identified in column 1 of Table A will be useful 
5 in therapeutic and diagnostic applications implicated in, for example, pathologies and 
disorders associated with the known protein families identified in column 5 of Table A. 

Pathologies, diseases, disorders and condition and the like that are associated with 
NOVX sequences include, but are not limited to: e.g., adrenoleukodystrophy, congenital 
adrenal hyperplasia, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 

1 0 autoimmune disease, lupus erythematosus, psoriasis, lung disorders, liver disorders, 

rheumatoid arthritis, osteoarthritis, Crohn's disease, ulcerative colitis, inflammatory bowel 
disease, asthma, allergies, chronic obstructive pulmonary disease, immunodeficiencies, 
Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 

1 5 Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, 

behavioral disorders, addiction, schizophrenia, depression, anxiety, pain, diabetes, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, 
systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, asthma, 
emphysema, scleroderma, adult respiratory distress syndrome (ARDS), lymphedema, graft 

20 versus host disease (GVHD), pancreatitis, obesity, ulcers, anemia, ataxia-telangiectasia, 
cancer, trauma, viral infections, bacterial infections, parasitic infections; and conditions 
related to transplantation, neuroprotection, fertility, or regeneration (in vitro and in vivo). 
NOVX nucleic acids and their encoded polypeptides are useful in a variety of applications 
and contexts. The various NOVX nucleic acids and polypeptides according to the 

25 invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness lo previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

Consistent with other known members of the family of proteins, identified in 

30 column 5 of Table A, the NOVX polypeptides of the present invention show homology to, 
and contain domains that are characteristic of, other members of such protein families. 
Details of the sequence relatedness and domain analysis for each NOVX are presented in 
Example A. 
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The NOVX nucleic acids and polypeptides can al^e used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 



small molecules that modulate or inhibit diseases associated with the protein families listed 
5 in Table A. 

The NOVX nucleic acids and polypeptides are also useful for detecting specific cell 
types. Details of the expression analysis for each NOVX are presented in Example C. 
Accordingly, the NOVX nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will have diagnostic and therapeutic applications in the detection 
10 of a variety of diseases with differential expression in normal vs. diseased tissues, e.g. 
detection of a variety of cancers. 

Additional utilities for NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 

NOVX clones 

1 5 NOVX nucleic acids and their encoded polypeptides are useful in a variety of 

applications and contexts. The various NOVX nucleic acids and polypeptides according to 
the invention are useful as novel members of the protein families according to the presence 
of domains and sequence relatedness to previously described proteins. Additionally, 
NOVX nucleic acids and polypeptides can also be used to identify proteins that are 

20 members of the family to which the NOVX polypeptides belong. 

The NOVX genes and their corresponding encoded proteins are useful for 
preventing, treating or ameliorating medical conditions, e.g., by protein or gene therapy. 
Pathological conditions can be diagnosed by determining the amount of the new protein in 
a sample or by determining the presence of mutations in the new genes. Specific uses are 

25 described for each of the NOVX genes, based on the tissues in which they are most highly 
expressed. Uses include developing products for the diagnosis or treatment of a variety of 
diseases and disorders. 

The NOVX nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. These include serving as a 

30 specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed, as well as 
potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a 
small molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug 



polypeptides according to the invention may be used as targets for the identification of 
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targeting/cytoloxic antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene 
ablation), and <v) a composition promoting tissue regeneration in vitro and in vivo (vi) a 
biological defense weapon. 

In one specific embodiment, the invention includes an isolated polypeptide 
comprising an amino acid sequence selected from the group consisting of: (a) a mature 
form of the amino acid sequence selected from the group consisting of SEQ ID NO: 2n, 
wherein n is an integer between 1 and 33; (b) a variant of a mature form of the amino acid 
sequence selected from the group consisting of SEQ ID NO: 2n, wherein n is an integer 
between 1 and 33, wherein any amino acid in the mature form is changed to a different 
amino acid, provided that no more than 15% of the amino acid residues in the sequence of 
the mature form are so changed; (c) an amino acid sequence selected from the group 
consisting of SEQ ID NO: 2n, wherein n is an integer between 1 and 33; (d) a variant of the 
amino acid sequence selected from the^roup consisting of SEQ ID NO:2n, wherein n is an 
integer between 1 and 33 wherein any amino acid specified in the chosen sequence is 
changed to a different amino acid, provided that no more than 15% of the amino acid 
residues in the sequence are so changed; and <e) a fragment of any of (a) through (d). 

In another specific embodiment, the invention includes an isolated nucleic acid 
molecule comprising a nucleic acid sequence encoding a polypeptide comprising an amino 
acid sequence selected from the group consisting of: <a) a mature form of the amino acid 
sequence given SEQ ID NO: 2n, wherein n is an integer between 1 and 33;{b) a variant of 
a mature form of the amino acid sequence selected from the group consisting of SEQ ID 
NO: 2n, wherein n is an integer between 1 and 33 wherein any amino acid in the mature 
form of the chosen sequence is changed to a different amino acid, provided that no more 
than 15% of the amino acid residues in the sequence of the mature form are ^o changed; (c) 
the amino acid sequence selected from the group consisting of SEQ ID NO: 2n, wherein n 
is an integer between 1 and 33; (d) a variant of the amino acid sequence selected from the 
group consisting of SEQ ID NO: 2n, wherein n is an integer between 1 and 33, in which- 
any amino acid specified in the chosen sequence is changed to a different amino acid, 
provided that no more than 15% of the amino acid residues in the sequence are so changed; 
(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising the 
amino acid sequence selected from the group consisting of SEQ ID NO: 2n, wherein n is an 
integer between 1 and 33 or any variant of said polypeptide wherein any amino acid of the 
chosen sequence is changed to a different amino acid, provided that no more than 10% of 
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the complement of any of 
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said nucleic acid molecules. 

In yet another specific embodiment, the invention includes an isolated nucleic acid 
molecule, wherein said nucleic acid molecule comprises a nucleotide sequence selected 
from the group consisting of: (a) the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l, wherein n is an integer between 1 and 33; (b) a 
nucleotide sequence wherein one or more nucleotides in the nucleotide sequence selected 
from the group consisting of SEQ ID NO: 2n-l , wherein n is an integer between 1 and 33 
is changed from that selected from the group consisting of the chosen sequence to a 
different nucleotide provided that no more than 15% of the nucleotides are so changed; 
(c) a nucleic acid fragment of the sequence selected from the group consisting of SEQ ID 
NO: 2n-l, wherein n is an integer between 1 and 33; and (d) a nucleic acid fragment 
wherein one or more nucleotides in the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l, wherein n is an integer between 1 and 33 is changed from 
that selected from the group consisting of the chosen sequence to a different nucleotide 
provided that no more than 15% of the nucleotides are so changed. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof Also included in the invention 
are nucleic acid fragments sufficient for use as hybridization probes to identify 
NOVX-encoding nucleic acids (e.£.,NOVX mRNAs) and fragments for use as PGR 
primers for the amplification and/or mutation of NOVX nucleic acid molecules. As used 
herein, the term "nucleic acid molecule" is intended to include DNA molecules (e.g., 
cDNA or genomic DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA 
generated using nucleotide analogs, and derivatives, fragments and homologs thereof. The 
nucleic acid molecule may be single-stranded or double-stranded, but preferably is 
comprised double-stranded DNA. 

A NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product 
of a naturally occurring polypeptide or precursor form or proprotein. The naturally 
occurring polypeptide, precursor or proprotein includes, by way of nonlimiting example, 
the full-length gene product encoded by the corresponding gene. Alternatively, it may be 
defined as the polypeptide, precursor or proprotein encoded by an ORF described herein. 

12 
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The product *^mire" form arises, by way of nonlimiting exa^^, as a result of one or 
more naturally occurring processing steps that may take place within the cell (e.g., host 
cell) in which the gene product arises. Examples of such processing steps leading to a 
"mature" form of a polypeptide or protein include the cleavage of the N-terminal 
5 methionine residue encoded by the initiation codon of an ORF, or the proteolytic cleavage 
of a signal peptide or leader sequence. Thus a mature form arising from a precursor 
polypeptide or protein that has residues 1 to N, where residue 1 is the N-terminal 
methionine, would have residues 2 through N remaining after removal of the N-terminal 
methionine. Alternatively, a mature form arising from a precursor polypeptide or protein 

10 having residues 1 to N, in which an N-terminal signal sequence from residue 1 to residue M 
is cleaved, would have the residues from residue M+l to residue N remaining. Further as 
used herein, a "mature" form of a polypeptide or protein may arise from a step of 
post-translational modification other than a proteolytic cleavage event. Such additional 
processes include, by way of non-limiting example, glycosylation, myristylation or 

1 5 phosphorylation. In general, a mature polypeptide or protein may result from the operation 
of only one of these processes, or a combination of any of them. 

The term "probe", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides <nt), about 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 

20 detection of identical, similar, or complementary nucleic acid sequences. Longer length 

probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- 
stranded or double-stranded and designed to have specificity in PCR, membrane-based 
hybridization technologies, or ELISA-like technologies. 

25 The term "isolated" nucleic acid molecule, as used herein, is a nucleic acid that is 

separated from other nucleic acid molecules that are present in the natural source of the 
nucleic acid. Preferably, an "isolated" nucleic acid is free of sequences that naturally flank 
the nucleic acid (i.e., sequences located at the 5 - and S'-termini of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 

30 various embodiments, the isolated NOVX nucleic acid molecules can contain less than 
about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences that naturally 
flank the nucleic acid molecule in ^genomic DNA of the cell/tissue from which the nucleic 
acid is derived {e.g., brain, heart, liver, spleen, etc.). Moreover, an "isolated" nucleic acid 
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molecule, such as a cDNA molecule, can be substantially!?^ of other cellular material, or 
culture medium, or of chemical precursors or other chemicals. , 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID NO:2*-l , wherein n is an integer between 1 and 33, or a 
5 complement of this nucleotide sequence, can be isolated using standard molecular, biology 
techniques and the sequence information provided herein. Using all or a portion of the 
nucleic acid sequence of SEQ ID NO:2w-l, wherein n is an integer between 1 and 33, as a 
hybridization probe, NOVX molecules can be isolated using standard hybridization and 
cloning techniques (e.g., as described in Sambrook, et al, (eds.), Molecular Cloning: A 
1 0 Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, 1989; and Ausubel, et aL, (eds.), Current Protocols in Molecular Biology, John 
Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or 
alternatively, genomic DNA, as a template with appropriate oligonucleotide primers 
15 according to standard PCR amplification techniques. The nucleic acid so amplified can be 
cloned into an appropriate vector and characterized by DNA sequence analysis. 
Furthermore, oligonucleotides corresponding to NOVX nucleotide sequences can be 
prepared by standard synthetic techniques, e.g., using an automated DNA synthesizer. 



20 residues. A short oligonucleotide sequence may be based on, or designed from, a genomic 
or cDNA sequence and is used to amplify, confirm, or reveal the presence of an identical, 
similar or complementary DNA or RNA in a particular cell or tissue. Oligonucleotides 
comprise a nucleic acid sequence having about 10 nt, 50 nt, or 100 nt in length, preferably 
about 1 5 nt to 30 nt in length. In one embodiment of the invention, an oligonucleotide 

25 comprising a nucleic acid molecule less than 100 nt in length would further comprise at 
least 6 contiguous nucleotides of SEQ ID NO:2«-l , wherein n is an integer between 1 and 
33, or a complement thereof. Oligonucleotides may be chemically synthesized and may 
also be used as probes. 



in SEQ ID NO:2/?-l, wherein n is an integer between 1 and 33, or a portion of this 
nucleotide sequence (e.g.. a fragment that can be used as a probe or primer or a fragment 
encoding a biologically-active portion of a NOVX polypeptide). A nucleic acid molecule 



' As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 



In another embodiment, an isolated nucleic acid molecule of the invention 
comprises a nucleic acid molecule that is a complement of the nucleotide sequence shown 
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that is complementary to the nucleotide sequence of SEQ ID NO:2/?-l , wherein n is an 
integer between 1 and 33, is one that is sufficiently complementary to the nucleotide 
sequence of SEQ ID N 0:2/7-1, wherein n is an integer between 1 and 33, that it can 
hydrogen bond with few or no mismatches to the nucleotide sequence shown in SEQ ID 
5 NO:2/i-l , wherein n is an integer between 1 and 33, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen 
base pairing between nucleotides units of a nucleic acid molecule, and the term "binding" 
means the physical or chemical interaction between two polypeptides or compounds or 
associated polypeptides or compounds or combinations thereof.. Binding includes ionic, 

'10 non-ionic, van der Waals, hydrophobic interactions, and the like. A physical interaction 

can be either direct or indirect. Indirect interactions may be through or due to the effects of 
another polypeptide or compound. Direct binding refers to interactions that do not take 
place through, or due to, the effect of another polypeptide or compound, but instead are 
without other substantial chemical intermediates. 

] 5 A "fragment" provided herein is defined as a sequence of at least 6 <contiguous) 

nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the 
case of amino acids, and is at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

20 sequence of choice. 

A full-length NOVX clone is identified as containing an ATG translation start 
codon and an in-frame stop codon. Any disclosed NOVX nucleotide sequence lacking an 
ATG start codon therefore encodes a truncated C-terminal fragment of the respective 
NOVX polypeptide, and requires that the corresponding full-length cDNA extend in the 5* 

25 direction of the disclosed sequence. Any disclosed NOVX nucleotide sequence lacking an 
in-frame stop codon similarly encodes a truncated N-terminal fragment of the respective 
NOVX polypeptide, and requires that the corresponding full-length cDNA extend in the 3* 
direction of the disclosed sequence. 

A "derivative" is a nucleic acid sequence or amino acid sequence formed from the 

30 native compounds either directly, by modification or partial substitution. An "analog" is a 
nucleic acid sequence or amino acid sequence that has a structure similar to, but not 
identical to, the native compound, e.g. they differs from it in respect to certain components 
or side chains. Analogs may be synthetic or derived from a different evolutionary origin 
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and may have a similar or opposite metabolic activity co^^red to wild type. A 
"homolog" is a nucleic acid sequence or amino acid sequence of a particular gene that is 
derived from different species. 

Derivatives and analogs may be full length or other than full length. Derivatives or 
5 analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
10 computer homology program known in the art, or whose encoding nucleic acid is capable 
of hybridizing to the complement of a sequence encoding the proteins under stringent, 
moderately stringent, or low stringent conditions. See e.g. Ausubel, et al, CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and 
below. 

15 A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences include those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in 
different tissues of the same organism as a result of, for example, alternative splicing of 

20 RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 
homologous nucleotide sequences include nucleotide sequences encoding for a NOVX 
polypeptide of species other than humans, including, but not limited to: vertebrates, and 
thus can include, e.g., frog,' mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 
Homologous nucleotide sequences also include, but are not limited to, naturally occurring 

25 allelic variations and mutations of the nucleotide sequences set forth herein. A homologous 
nucleotide sequence does not, however, include the exact nucleotide sequence encoding 
human NOVX protein. Homologous nucleic acid sequences include those nucleic acid 
sequences that encode conservative amino acid substitutions (see below) in SEQ ID 
NO:2n-l, wherein n is an integer between 1 and 33, as well as a polypeptide possessing 

30 NOVX biological activity. Various biological activities of the NOVX proteins are 
described below. 

A NOVX polypeptide is encoded by the open reading frame ("ORF") of a NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be 
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translated into a polypeptide. A stretch of nucleic acids comprising an ORF is 
uninterrupted by a stop codon. An ORF that represents the coding sequence for a full 
protein begins with an ATG "start" codon and terminates with one of the three "stop" 
codons, namely, TAA, TAG, or TGA. For the purposes of this invention, an ORF may be 
5 any part of a coding sequence, with or without a start codon, a stop codon, or both. For an 
ORF to be considered as a good candidate for coding for a bona fide cellular protein, a 
minimum size requirement is often set, e.g., a stretch of DNA that would encode a protein 
of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 

1 0 allows for the generation of probes and primers designed for use in identifying and/or 
cloning NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX 
homologues from other vertebrates. The probe/primer typically comprises substantially 
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 
sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 

1 5 200, 250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID 
NO:2/i-l, wherein n is an integer between 1 and 33; or an anti-sense strand nucleotide 
sequence of SEQ ID NO:2/i-l, wherein n is an integer between 1 and 33; or of a naturally 
occurring mutant of SEQ ID NO:2n-l, wherein n is an integer between I and 33. 

Probes based on the human NOVX nucleotide sequences can be used to detect 

20 transcripts or genomic sequences encoding the same or homologous proteins. In various 

embodiments, the probe has a detectable label attached, e.g. the label can be a radioisotope, 
a fluorescent compound, an enzyme, or an enzyme co-factor. Such probes can be used as a 
part of a diagnostic test kit for identifying cells or tissues that mis-express a NOVX protein, 
such as by measuring a level of a NOVX-encoding nucleic acid in a sample of -cells from a 

25 subject e.g., detecting NOVX mRNA levels or determining whether a genomic NOVX 
gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of a NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 

30 assay, with or without dose dependency. A nucleic acid fragment encoding a 

"biologically-active portion of NOVX" can be prepared by isolating a portion of SEQ ID 
NO:2/7-l , wherein n is an integer between 1 and 33, that encodes a polypeptide having a 
NOVX biological activity (the biological activities of the NOVX proteins are described 
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below), expressing the encoded portion of NOVX protein (e.g., by recombinant expression 
in vitro) and assessing the activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 



degeneracy of the genetic code and thus encode the same NOVX proteins as that encoded 
by the nucleotide sequences of SEQ ID NO:2fl-l, wherein n is an integer between 1 and 33. 
In another embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
sequence encoding a protein having an amino acid sequence of SEQ IDNO:2n, wherein n 
is an integer between 1 and 33; 

In addition to the human NOVX nucleotide sequences of SEQ ID NO:2/?-l, wherein 
n is an integer between 1 and 33, it will be appreciated by those skilled in the art that DNA 
sequence polymorphisms that lead to changes in the amino acid sequences of the NOVX 
polypeptides may exist within a population (e.g., the human population). Such genetic 
polymorphism in the NOVX genes may exist among individuals within a population due to 
natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame (ORF) encoding a NOVX 
protein, preferably a vertebrate NOVX protein. Such natural allelic variations can typically 
result in 1-5% variance in the nucleotide sequence of the NOVX genes. Any and all such 
nucleotide variations and resulting amino acid polymorphisms in the NOVX polypeptides, 
which are the result of natural allelic variation and that do not alter the functional activity 
of the NOVX polypeptides, are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from a human SEQ ID NO:2/i-l, wherein n 
is an integer between 1 and 33, are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the 
NOVX cDNAs of the invention can be isolated based on their homology to the human 
NOVX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:2/7-l , wherein n 



nucleotide sequences of SEQ ID NO:2n-l, wherein n is an integer between 1 and 33, due to 
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is an integer b^^en 1 and 33. In another embodiment, the n^^c acid is at least 10, 25, 
50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 
embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding 
region. As used herein, the term "hybridizes under stringent conditions" is intended to 
5 describe conditions for hybridization and washing under which nucleotide sequences at 
least about 65% homologous to each other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences {e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a 

10 probe using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to 
no other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures 

15 than shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower 
than the thermal melting point (Tm) for the specific sequence at a defined ionic strength 
and pH. The Tm is the temperature (under defined ionic strength, pH and nucleic acid 
concentration) at which 50% of the probes complementary to the target sequence hybridize 
to the target sequence at equilibrium. Since the target sequences are generally present at 

20 excess, at Tm, 50% of the probes are occupied at equilibrium. Typically, stringent 

conditions will be those in which the salt concentration is less than about 1.0 M sodium ion, 
typically about 0.01 to 1.0 M sodium ion (or other salts) at pH 7.0 to 8.3 and the 
temperature is at least about 30 °C for short probes, primers or oligonucleotides (e.g., 10 nt 
to 50 nt) and at least about 60 °C for longer probes, primers and oligonucleotides. 

25 Stringent conditions may also be achieved with the addition of destabilizing agents, such as 
formamide. 

Stringent conditions are known to those skilled in the art and can be found in 
Ausubel, et aL, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, 
N.Y. (1 989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 
30 65%, 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSG, 50 mM Tris-HCl<pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm 
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DNA at 65°C, followed by one or more washes in 0.2X^^ 0.01% BSA at 50°C. An 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions to 
a sequence of SEQ ID NO:2«-l , wherein n is an integer between 1 and 33, corresponds to a 
naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic 
5 acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs 
in nature (e.g. , encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NO:2w-l , wherein n is an 
integer between 1 and 33, or fragments, analogs or derivatives thereof, under conditions of 

10 moderate stringency is provided. A non-limiting example of moderate stringency 

hybridization conditions are hybridization in 6X SSC, 5X Reinhardt's solution, 0.5% SDS 
and 100 mg/ml denatured salmon sperm DNA at 55 °C, followed by one or more washes in 
IX SSC, 0. 1% SDS at 37 °C. Other conditions of moderate stringency that may be used 
are well-known within the art. See, e.g., Ausubel, et al. (eds.), 1993, Current PROTOCOLS 

1 5 in Molecular Biology, John Wiley & Sons, NY, and Krieger, 1990; Gene Transfer 
and Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid 
molecule comprising the nucleotide sequences of SEQ ID NO:2w-l , wherein n is an integer 
between 1 and 33, or fragments, analogs or derivatives thereof, under conditions of low 

20 stringency, is provided. A non-limiting example of low stringency hybridization conditions 
are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 
0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% 
(wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM 
Tris-HCl (pH 7.4), 5 mM EDTA, and 0. 1 % SDS at 50°C. Other conditions of low 

25 stringency that may be used are well known in the art (e.g. , as employed for cross-species 
hybridizations). See, e.g., Ausubel, et al (eds.), 1993, Current Protocols in 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1 990, Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY; Shilo and Weinberg, 1 981 . 
■Proc Nail Acad Sci USA 78: 6789-6792. 

30 Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may 
exist in the population, the skilled artisan will further appreciate that changes can be 
introduced by mutation into the nucleotide sequences of SEQ ID NO:2rt-l, wherein n is ah 

20 
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integer betweenl and 33, thereby leading to changes in the amino acid sequences of the 
encoded NOVX protein, without altering the functional ability of that NOVX protein. For 
example, nucleotide substitutions leading to amino acid substitutions at "non-essential" 
amino acid residues can be made in the sequence of SEQ ID NO:2n, wherein n is an integer 
5 between 1 and 33. A "non-essential" amino acid residue is a residue that can be altered 
from the wild-type sequences of the NOVX proteins without altering their biological 
activity, whereas an ''essential" amino acid residue is required for such biological activity. 
For example, amino acid residues that are conserved among the NOVX proteins of the 
invention are predicted to be particularly non-amenable to alteration. Amino acids for 

1 6 which conservative substitutions can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NO:2«-l , wherein n is an 
integer between 1 and 33, yet retain biological activity. In one embodiment, the isolated 

1 5 nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein the 
protein comprises an amino acid sequence at least about 40% homologous to the amino 
acid sequences of SEQ ID NO:2«, wherein n is an integer between 1 and 33. Preferably, 
the protein encoded by the nucleic acid molecule is at least about 60% homologous to SEQ 
ID NO:2«, wherein n is an integer between 1 and 33; more preferably at least about 70% 

20 homologous to SEQ ID NO:2«, wherein n is an integer between 1 and 33; still more 
preferably at least about 80% homologous to SEQ ID NO:2«, wherein n is an integer 
between 1 and 33; even more preferably at least about 90% homologous to SEQ -ID NO:2n, 
wherein n is an integer between 1 and 33; and most preferably at least about 95% 
homologous to SEQ ID NO:2n, wherein n is an integer between 1 and 33. 

25 An isolated nucleic acid molecule encoding a NOVX protein homologous to the 

protein of SEQ ID NO:2n, wherein n is an integer between 1 and 33, -can be created by 
introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID NO:2«-l , wherein n is an integer between 1 and 33, such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded 

30 protein. 

Mutations can be introduced any one of SEQ ID NO:2«-l , wherein n is an integer 
between 1 and 33, by standard techniques, such as site-directed mutagenesis and 
PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 
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one or m^^Ledicted, non-essential amino acid residues^^conservative amino acid 
substitution" is one in which the amino acid residue is replaced with an amino acid residue 
having a similar side chain. Families of amino acid residues having similar side chains 
have been defined within the art. These families include amino acids with basic side chains 
5 (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline, 
phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., threonine, valine, 
isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). 

1 0 Thus, a predicted non-essential amino acid residue in the NOVX protein is replaced with 
another amino acid residue from the same side chain family. Alternatively, in another 
embodiment, mutations can be introduced randomly along-all or part of a NOVX coding 
sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for 
NOVX biological activity to identify mutants that retain activity. Following mutagenesis 

15 of a nucleic acid of SEQ ID NO:2w-l, wherein n is an integer between 1 and 33, the 

encoded protein can be expressed by any recombinant technology known in the art and the 
activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 

20 conserved "weak" residues. The "strong" group of conserved amino acid residues may be 
any one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW, wherein the single letter amino acid cod$s are grouped by those amino acids that 
may be substituted for each other. Likewise, the "weak" group of conserved residues may 
be any one of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, 

25 NDEQHK, NEQHRK, HFY, wherein the letters within each group represent the single 
letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (z) the ability to 
form protein:protein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (ii) complex formation between a mutant NOVX 

30 protein and a NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an 
intracellular target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability 
to regulate a specific biological function (e.g., regulation of insulin release). 
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Interfering RNA 

In one aspect of ihe invention, NOVX gene expression can be attenuated by RNA 
interference. One approach well-known in the art is short interfering RNA (siRNA) 
mediated gene silencing where expression products of a NOVX gene are targeted by 
5 specific double stranded NOVX derived siRNA nucleotide sequences that are 

complementary to at least a 19-25 nt long segment of the NOVX gene transcript, including 
the 5' untranslated (UT) region, the ORF, or the 3' UT region. See, e.g., PCT applications 
WOOO/44895, W099/32619, WO01/75164, WO01/92513, WO 01/29058, WO01/89304, 
WO02/I6620, and WO02/29858, each incorporated by reference herein in their entirety. 

1 0 ' Targeted genes can be a NOVX gene, or an upstream or downstream modulator of the 
NOVX gene. Nonlimiting examples of upstream or downstream modulators of a NOVX 
gene include, e.g., a transcription factor that binds the NOVX gene promoter, a kinase or 
phosphatase that interacts with a NOVX polypeptide, and polypeptides involved in a 
NOVX regulatory pathway. 

1 5 According to the methods of the present invention, NOVX gene expression is 

silenced using short interfering RNA. A NOVX polynucleotide according to the invention 
includes a siRNA polynucleotide. Such a NOVX siRNA -can be obtained using a NOVX 
polynucleotide sequence, for example, by processing the NOVX ribopolynucleotide 
sequence in a cell-free system, such as but not limited to a Drosophila extract, or by 

20 transcription of recombinant double stranded NOVX RNA or by chemical synthesis of 
nucleotide sequences homologous to a NOVX sequence. See, e.g., Tuschl, Zamore, 
Lehmann, Bartel and Sharp (1999), Genes & Dev. 13: 3191-3197, incorporated herein by 
reference in its entirety. When synthesized, a typical 0,2 mieromolar-scale RNA synthesis 
provides about 1 milligram of siRNA, which issufficient for 1000 transfection experiments 

25 using a 24- well tissue culture plate format. 

The most efficient silencing is generally observed with SiRNA duplexes composed 
of a 21-nt sense strand and a 21-nt antisense strand, paired in a manner to have a 2-nt 
3' overhang. The sequence of the 2-nt 3" overhang makes an additional small contribution 
to the specificity of siRNA target recognition. The contribution to specificity is localized to 

30 • the unpaired nucleotide adjacent to the first paired bases. In one embodiment, the 

nucleotides in the 3' overhang are ribonucleotides. In an alternative-embodiment, the 
nucleotides in the 3 1 overhang are deoxyribomicleotides. Using 2'-deoxyribonucleotides in 



23 



WO 03/031571 PCT/US02/31357 



the 3' overhangs is as efficient as using ribonucleotides, buRleoxyribonucleotides are often 
cheaper to synthesize and are most likely more nuclease resistant. 

A contemplated recombinant expression vector of the invention comprises a NOVX 
DNA molecule cloned into an expression vector comprising operatively-linked regulatory 
5 sequences flanking the NOVX sequence in a manner that allows for expression (by 

transcription of the DNA molecule) of both strands. An RNA molecule that is antisense to 
NOVX mRNA is transcribed by a first promoter (e.g., a promoter sequence 3' of the cloned 
DNA) and an RNA molecule that is the sense strand for the NOVX mRNA is transcribed 
by a second promoter (e.g., a promoter sequence 5' of the cloned DNA). The sense and 
10 antisense strands may hybridize in vivo to generate siRNA constructs for silencing of the 
NOVX gene. Alternatively, two constructs can be utilized to create the sense and 
anti-sense strands of a siRNA construct. Finally, cloned DNA can encode a construct 
having secondary structure, wherein a single transcript has both the sense and 
complementary antisense sequences from the target gene or genes. In an example of this 
15 embodiment, a hairpin RNAi product is homologous to all or a portion of the target gene. 
In another example, a hairpin RNAi product is a siRNA. The regulatory sequences 
flanking the NOVX sequence may be identical or may be different, such that their 
expression may be modulated independently, or in a temporal or spatial manner. 

In a specific embodiment, siRNAs are transcribed intracellular^ by cloning the 
20 NOVX gene templates into a vector containing, e.g., a RNA pol III transcription unit from 
the smaller nuclear RNA (snRNA) U6 or the human RNase P RNA HI . One example of a 
vector system is the GeneSuppressor™ RNA Interference kit (commercially available from 
Imgenex). The U6 and HI promoters are members of the type III class of Pol III promoters. 
The +] nucleotide of the ; U6-like promoters is always guanosine, whereas the +1 for HI 
25 promoters is adenosine. The termination signal for these promoters is defined by five 
consecutive thymidines. The transcript is typically cleaved after the second uridine. 
Cleavage at this position generates a 3' UU overhang in the expressed siRNA, which is 
similar to the 3* overhangs of synthetic siRNAs. Any sequence less than 400 nucleotides in 
length can be transcribed by these promoter, therefore they are ideally suited for the 
30 expression of around 2 1 -nucleotide siRNAs in, e.g., an approximately 5Q-nucIeotide RNA 
stem-loop transcript. 

A siRNA vector appears to have an advantage over synthetic siRNAs where long 
term knock-down of expression is desired. Cells transfected with a siRNA expression 
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vector would experience steady, long-term mRNA inhibition. In contrast, cells transfected 
with exogenous synthetic siKNAs typically recover from mRNA suppression within seven 
days or ten rounds of cell division. The long-term gene silencing ability of siRNA 
expression vectors may provide for applications in gene therapy. 

In general, siRNAs are chopped from longer dsRNA by an ATP-dependent 
ribonuclease called DICER. DICER is a member of the RNase III family of 
double-stranded RNA-specific endonucleases. The siRNAs assemble with cellular proteins 
into an endonuclease complex. In vitro studies in Drosophila suggest that the 
siRNAs/protein complex (siRNP) is then transferred to a second enzyme complex, called 
'"an RNA-induced silencing complex (RISC), which contains an endoribonuclease thai is 
* distinct from DICER. RISC uses the sequence encoded by the antisense siRNA strand to 
find and destroy mRNAs of complementary sequence. The siRNA thus acts as a guide, 
restricting the ribonuclease to cleave only mRNAs complementary to one of the two siRNA 
strands. 

A NOVX mRNA region to be targeted by siRNA is generally selected from a 
desired NOVX sequence beginning 50 tolOO nt downstream of the start codon. 
Alternatively, 5' or 3' UTRs and regions nearby the start codon can be used but are 
generally avoided, as these may be richer in regulatory protein binding sites. UTR-binding 
proteins and/or translation initiation complexes may interfere with binding of the siRNP or 
RISC endonuclease complex. An initial BLAST homology search for the selected siRNA 
sequence is done against an available nucleotide sequence library to ensure that only one 
gene is targeted. Specificity of target recognition by siRNA duplexes indicate that a single 
point mutation located in the paired region of an siRNA duplex is sufficient to abolish 
target mRNA degradation. See, Elbashir el ah 2001 EMBO J. 20(23):6877-88. Hence, 
consideration should be taken to accommodate SNPs, polymorphisms, allelic variants or 
species-specific variations when targeting a desired gene. 

In one embodiment, a complete NOVX siRNA experiment includes the proper 
negative control. A negative control siRNA generally has the same nucleotide composition 
as the NOVX siRNA but lack significant sequence homology to thegenome. Typically, 
one would scramble the nucleotide sequence of the NOVX siRNA and do a homology 
search to make sure it lacks homology to any other gene. 

Two independent NOVX siRNA duplexes can be used to knock-down a target 
NOVX gene. This helps to control for specificity of the silencing effect. In addition. 
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locked down by using equal 
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concentrations of different NOVX siRNA duplexes, e.g., a NOVX siRNA and an siRNA 
for a regulator of a NOVX gene or polypeptide. Availability of siRNA-associating proteins 
is believed to be more limiting than target mRNA accessibility. 

A targeted NOVX region is typically a sequence of two adenines (AA) and two 
thymidines (TT) divided by a spacer region of nineteen (N 19) residues (e.g., AA(N 1 9)TT). 
A desirable spacer region has a G/C-content of approximately 30% to 70%, and more 
preferably of about 50%. If the sequence AA(N 1 9)TT is not present in the target sequence, 
an alternative target region would be AA(N21). The sequence of the NOVX sense siRNA 
corresponds to (N19)TT or N21, respectively. In the latter case, conversion of the 3' end of 
the sense siRNA to TT can be performed if such a sequence does not naturally occur in the 
NOVX polynucleotide. The rationale for this sequence conversion is to generate a 
symmetric duplex with respect to the sequence composition of the sense and antisense 3' 
overhangs. Symmetric 3' overhangs may help to ensure that the siRNPs are formed with 
approximately equal ratios of sense and antisense target RNA-cleaving siRNPs. See, e.g., 
Elbashir, Lendeckel and Tuschl (2001). Genes & Dev. 15: 188-200, incorporated by 
reference herein in its entirely. The modification of the overhang of the sense sequence of 
the siRNA duplex is not expected to affect targeted mRNA recognition, as the antisense 
siRNA strand guides target recognition. 

Alternatively,^ the NOVX target mRNA does not contain a suitable AA(N21) 
sequence, one may search for the sequence NA(N21). Further, the sequence of the sense 
strand and antisense strand may still be synthesized as 5' (N19)TT, as it is believed, that the 
sequence of the 3 -most nucleotide of the antisense siRNA does not contribute to 
specificity. Unlike antisense or ribozyme technology, the secondary structure of the target 
mRNA does not appear to have a strong effect on silencing. See, Harborth, et ai (2001) J. 
Cell Science 1 14: 4557-4565, incorporated by reference in its entirety. 

Transfection of NOVX siRNA duplexes can be achieved using standard nucleic 
acid transfection methods, for example, OLIGOFECT AMINE Reagent (commercially 
available from Invitrogen). An assay for NOVX gene silencing is generally performed 
approximately 2 days after transfection. No NOVX gene silencing has been observed in 
the absence of transfection reagent, allowing for a comparative analysis of the wild-type 
and silenced NOVX phenotypes. In a specific embodiment, for one well of a 24-well plate, 
approximately 0.84 ^g of the siRNA duplex is generally sufficient. Cells are typically 
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seeded the previous day, and are transfected at about 50% confluence. The choice of cell 
culture media and conditions are routine to those of skill in the art, and will vary with the 
choice of celltype. The efficiency pf transfection may depend on the cell type, but also on 
the passage number and the confluency.of the cells. The time and the manner of formation 
5 of siRNA-liposome complexes (e.g. inversion versus vortexing) are also critical. Low 
transfection efficiencies are the most frequent cause of unsuccessful NOVX silencing. The 
efficiency of transfection needs to be carefully examined. for each new cell line to be used. 
Preferred cell are derived from a mammal, more preferably from a rodent such as a rat or 
mouse, and most preferably from a human. Where used for therapeutic treatment, the cells 

1 0 ' are preferentially autologous, although non-autologous cell sources are also contemplated 
; as within the scope of the present invention. 

For a control experiment, transfection of 0.84 ^g single-stranded sense NOVX 
siRNA will have no effect on NOVX silencing, and 0.84 ^g antisense, siRNA has a weak 
silencing effect when compared to 0.84 ng of duplex siRNAs. Control experiments again 

1 5 allow for a comparative analysis of the wild-type and silenced NOVX phenotypes. To 

control for transfection efficiency, targeting of common proteins is typically performed, for 
example targeting of lamin A/C or transfection of a CMV-driven EGFP-expression plasmid 
(e.g. commercially available from Clontech). In the above example, a determination of the 
fraction of lamin A/C knockdown in cells is determined the next day by such techniques as 

20 immunofluorescence, Western blot, Northern blot or other similar assays for jprotein 

expression or gene expression. Lamin A/C monoclonal antibodies may be obtained from 
Santa Cruz Biotechnology. 

Depending on the abundance and the half life (or turnover) of the targeted NOVX 
polynucleotide in a cell, a knock-down phenotype may become apparent after 1 to 3 days, 

25 or even later. In cases where no NOVX knock-down phenotype is observed, depletion of 
the NOVX polynucleotide may be observed by immunofluorescence or Western blotting. 
If the NOVX polynucleotide is still abundant after 3 days, cells need to be split and 
transferred to a fresh 24-well plate for re-transfection. If no knock-down of the targeted 
protein is observed, it may be desirable to analyze whether the target mRNA (NOVX or a 

30 NOVX upstream or downstream gene) was effectively destroyed by the transfected siRNA 
duplex. Two days after transfection, total RNA is prepared, reverse transcribed using a 
target-specific primer, and PCR-amplified with a primer pair covering at least one 
exon-exon junction in order to control for amplification of pre-mRNAs. RT/PCR of a 
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non-targeted mRNA is also needed as control. Effective depletion of the mRNA yet 
undetectable reduction of target protein may indicate that a large reservoir of stable NOVX 
protein may exist in the cell. Multiple transfection in sufficiently long intervals may be 
necessary until the target protein is finally depleted to a point where a phenotype may 
become apparent. If multiple transfection steps are required, cells are split 2 to 3 days after 
transfection. The cells may be transfected immediately after splitting. 

An inventive therapeutic method of the invention contemplates administering a 
NOVX siRNA construct as therapy to compensate for increased or aberrant NOVX 
expression or activity. The NOVX ribopolynucleotide is obtained and processed into 
siRNA fragments, or a NOVX siRNA is synthesized, as described above. The NOVX 
siRNA is administered to cells or tissues using known nucleic acid transfection techniques, 
as described above. A NOVX siRNA specific for a NOVX gene will decrease or 
knockdown NOVX transcription products, which will lead to reduced NOVX polypeptide 
production, resulting in reduced NOVX polypeptide activity in the cells or tissues. 

The present invention also encompasses a method of treating a disease or condition 
associated with the presence of a NOVX protein in an individual comprising administering 
to the individual an RNAi construct that targets the mRNA of the protein (the mRNA that 
encodes the protein) for degradation. A specific RNAi construct includes a siRNA or a 
double stranded gene transcript that is processed into siRNAs. Upon treatment, the target 
protein is not produced or is not produced to the extent it would be in the absence of the 
treatment. 

Where the NOVX gene function is not correlated with a known phenotype, a 
control sample of cells or tissues from healthy individuals provides a reference standard for 
determining NO VX expression levels. Expression levels are detected using the assays 
described, e.g., RT-PCR, Northern blotting, Western blotting, ELISA, and the like. A 
subject sample of cells or tissues is taken from a mammal, preferably a human subject, 
suffering from a disease state. The NOVX ribopolynucleotide is used to produce siRNA 
constructs, that are specific for the NOVX gene product. These cells or tissues are treated 
by administering NOVX siRNA's to the cells or tissues by methods described for the 
transfection of nucleic acids into a cell or tissue, and a change in NOVX polypeptide or 
polynucleotide expression is observed in the subject sample relative to the control sample, 
using the assays described. This NOVX gene knockdown approach provides a rapid 
method for determination of a NOVX minus (NOVX") phenotype in the treated subject 
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sample. The NOVX" phenotype observed in the treated subject sample thus serves as a 
marker for monitoring the course of a disease state during treatment. 

In specific embodiments, a NOVX siRNA is used in therapy. Methods for the 
generation and use of a NOVX siRNA are known to those skilled in the art. Example 
5 techniques are provided below. 

Production of RNAs 

Sense RNA (ssRNA) and antisense RNA (asRNA) of NOVX are produced using 
known methods such as transcription in RNA expression vectors. In the initial 
experiments, the sense and antisense RNA are about 500 bases in length each. The 

1 0 produced ssRNA and asRNA (0:5 uM) in 10 mM Tris-HCl (pH 7.5) with 20 mM NaCl 
were heated to 95' C for 1 min then cooled and annealed at room temperature for 12 to 16 
h. The RNAs are precipitated and resuspended in lysis buffer (below). To monitor 
annealing, RNAs are electrophoresed in a 2% agarose gel in TBE buffer and stained with 
ethidium bromide. See, e.g., Sambrook et al., Molecular Cloning. Cold Spring Harbor 

1 5 Laboratory Press, Plainview, N.Y. (1 989). 
Lysate Preparation 

Untreated rabbit reticulocyte lysate (Ambion) are assembled according to the 
manufacturer's directions. dsRNA is incubated in the lysate at 30° C for 10 min prior to the 
addition of mRNAs. Then NOVX mRNAs are added and the incubation continued for an 
20 additional 60 min. The molar ratio of double stranded RNA and mRNA is about 200: 1 . 
The NOVX mRNA is radiolabeled (using known techniques) and its stability is monitored 

by gel electrophoresis. 

In a parallel experiment made with the same conditions, the double stranded RNA is 
internally radiolabeled with a 32 P-ATP. Reactions are stopped by the addition of 2 X 

25 proteinase K buffer and deproteinized as described previously (Tuschl et al, Genes Dev., 
13 :3191-3197 (1999)). Products are analyzed by electrophoresis in 15% or 18% 
polyacrylamide sequencing^ using appropriate RNA standards. By monitoring the gels 
for radioactivity, the natural production of 10 to 25 nt RNAs from the double stranded 
RNA can be determined. 

30 The band of double stranded RNA, about 21-23 bps, is eluded. The efficacy of 

these 21-23 mers for suppressing NOVX transcription is assayed in vitro using the same 
rabbit reticulocyte assay described above using 50 nanomolar of double stranded 2 1 -23 mer 



29 



WO 03/031571 



PCT/US02/31357 




for each assay. The sequence of these 21-23 mers is theiWItermined using standard 
nucleic acid sequencing techniques. 

RNA Preparation 

21 nt RNAs, based on the sequence determined above, are chemically synthesized 
5 using Expedite RNA phosphoramidites and thymidine phosphoramidite (Proligo, 
Germany). Synthetic oligonucleotides are deprotected and gel-purifled (Elbashir, 
Lendeckel, & Tuschl, Genes & Dev. 15, 188-200 (2001)), followed by Sep-Pak CI 8 
cartridge (Waters, Milford, Mass., USA) purification (Tuschl, et al., Biochemistry, 
32:11658-11668(1993)). 
1 0 These RNAs (20 ^M) single strands are incubated in annealing buffer ( 1 00 mM 

potassium acetate, 30 mM HEPES-KOH at pH 7.4, 2 mM magnesium acetate) for 1 min at 
90° C followed by 1 h at 37° C. 



15 standard conditions. 24 hours before transfection, at approx. 80% confluency, the cells are 
trypsinized and diluted 1 :5 with fresh medium without antibiotics (1-3 X 105 cells/ml) and 
transferred to 24-welI plates (500 ml/well). Transfection is performed using a 
commercially available lipofection kit and NOVX expression is monitored using standard 
techniques with positive and negative control. A positive control is cells that naturally 

20 express NOVX while a negative control is cells that do not express NOVX. Base-paired 21 
and 22 nt siRNAs with overhanging 3' ends mediate efficient sequence-specific mRNA 
degradation in lysates and in cell culture. Different concentrations of siRNAs are used. An 
efficient concentration for suppression in vitro in mammalian culture is between 25 nM to 
100 nM final concentration. This indicates that siRNAs are effective at concentrations that 

25 are several orders of magnitude below the concentrations applied in conventional antisense 



or ribozyme gene targeting experiments. 

The above method provides a way both for the deduction of NOVX siRNA 
sequence and the use of such siRNA for in vitro suppression. In vivo suppression may be 
performed using the same siRNA using well known in vivo transfection or gene therapy 
30 transfection techniques. 



Cell Culture 



A cell culture known in the art to regularly express NOVX is propagated using 
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Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NO:2*-l , wherein n is an integer between 1 and 33, or 
fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a 
nucleotide sequence that is complementary to a "sense" nucleic acid encoding a protein 
(eg., complementary to the coding strand of a double-stranded cDNA molecule or 
complementary to an mRNA sequence). In specific aspects, antisense nucleic acid 
molecules arc provided that comprise a sequence complementary to at least about 10, 25, 
50, 1 00, 250 or 500 nucleotides or an entire NOVX coding strand, or to only a portion 
thereof. Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of 
a NOVX protein of SEQ ID NO:2«, wherein n is an integer between 1 and 33, or antisense 
nucleic acids complementary to a NOVX nucleic acid sequence of SEQ ID NO:2n-l , 
wherein n is an integer between 1 and 33, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding a NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons that are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3 1 sequences 
that flank the coding region that are not translated into amino acids (i.e., also referred to as 

5' and 3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the inventioncan be designed according to the rules of Watson 
and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of NOVX mRNA, but more preferably is an 
oligonucleotide that is antisense to only a portion of the coding or noncoding region of 
NOVX mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of NOVX mRNA. An antisense 
oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or50 
nucleotides in length. An antisense nucleic acid of the invention can be constructed using 
chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid<eg., an antisense oligonucleotide)™ be chemically 
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synthesized using naturally-occurring nucleotides or vanWRTy modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical 
stability of the duplex formed between the antisense and sense nucleic acids (e.g. , 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 



acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouraciI, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-carboxymethylaminomethyl-2-thiouridine, 
5-(carboxyhydroxylmethyI) uracil, 5-carboxymethylaminomethyluracil, dihydrouracil, 
beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1 -methylguanine, 
1 0 1 -methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-methyl guanine, 

5-methoxyuracil, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 
5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 2-thiouracil, 
4-thiouracil, beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 

2- methylthio-N6-isopentenyladenine, uracii-5-oxyacetic acid (v), wybutoxosine, 
15 pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouraciI, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, 
the antisense nucleic acid can be produced biologically using an expression vector into 
which a nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed 

20 from the inserted nucleic acid will be of an antisense orientation to a target nucleic acid of 
interest, described further in the following subsection). 



subject or generated in situ such that they hybridize with or bind tQ cellular mRNA and/or 
genomic DNA encoding a NOVX protein to thereby inhibit expression of the protein (e.g., 

25 by inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions 
in the major groove of the double helix. An example of a route of administration of 
antisense nucleic acid molecules of the invention includes direct injection at a tissue site. 

30 Alternatively, antisense nucleic acid molecules can be modified to target selected cells and 
then administered systemically. For example, for systemic administration, antisense 
molecules can be modified such that they specifically bind to receptors or antigens 
expressed on a selected cell surface (e.g., by linking the antisense nucleic acid molecules to 



Examples of modified nucleotides that can be used to generate the antisense nucleic 



The antisense nucleic acid molecules of the invention are ty pically administered to a 
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peptides or antibodies that bind to cell surface receptors or antigens). The antisense nucleic 
acid molecules can also be delivered to cells using the vectors described herein. To achieve 
sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is 
an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, 
the strands run parallel to each other. See, e.g., Gaultier, el al, 1987. Nucl. Acids Res. 15: 
6625-664 1 . The antisense nucleic acid molecule can also comprise a 
2 , -o-methylribonuc)eotide {See, e.g., Inoue, etal. 1987. Nucl. Acids Res. 15: 6131-6148) or 
a chimeric RNA-DNA analogue {See, e.g., Inoue, el al, 1987. FEBSLell. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified 
bases, and nucleic acids whose sugar phosphate backbones are modified or derivalized. 
These modifications are carried out at least in part to enhance the chemical stability of the 
modified nucleic acid, such that they may be used, for example, as antisense binding 
nucleic acids in therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that arecapable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (eg., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Natyre 334: 585-591 ) can be used to catalytically cleave 
MOVX mRNA transcripts to thereby inhibit translation ofNOVX mRNA. A ribozyme 
haying specificity for a NOVX-encoding nucleic acid can be designed based upon the 
nucleotide sequence of a NOVXcDN A disclosed herein (re., SEQ 1DN0:2*-1, wherein n 
is an integer between 1 and 33). For example, a derivative of a Tetrahymena L-l 9 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in a NOVX-encoding mRNA. 
See, e.g., U.S. Patent 4,987,071 to Cech, el al and U.S. Patent 5,1 16,742 to Cech, et al 
NOVX mRN A can also be used to select a catalytic RNA having a specific ribonuclease 
activity from a pool of RNA molecules. See, e.g., Bartel et al, (1993) Science 
261:1411-1418. 
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A^^atively, NOVX gene expression can be inhilft by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid (e.g., the 
NOVX promoter and/or enhancers) to form triple helical structures that prevent 
transcription of the NOVX gene in target ceils. See, e.g., Helene, 1991 . Anticancer Drug 
5 Des. 6: 569-84; Helene, et al 1 992. Ann. N. Y. Acad. Sci. 660: 27-36; Maher, 1992. 
Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids, can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g. , the stability, hybridization, 
or solubility of the molecule. For example, the deoxyribose phosphate backbone of the 

10 nucleic acids can be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 
1996. Bioorg Med Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or 
"PNAs" refer to nucleic acid mimics (e.g., DNA mimics) in which the deoxyribose 
phosphate backbone is replaced by a pseudopeptide backbone and only the four natural 
nucleotide bases are retained. The neutral backbone of PNAs has been shown to allow for 

1 5 specific hybridization to DNA and RN A under conditions of low ionic strength. The 

synthesis of PNA oligomer can be performed using standard solid phase peptide synthesis 
protocols as described in Hyrup, et aL, 1996. supra; Perry-O'Keefe, et al 9 1996. Proc. Natl 
Acad Sci USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For 

20 example, PNAs can be used as antisense or antigene agents for sequence-specific 

modulation of gene expression by, e.g., inducing transcription or translation arrest or 
inhibiting replication. PNAs of NOVX cap also be used, for example, in the analysis of 
single base pair mutations in a gene {e.g., PNA directed PCR clamping; as artificial 
restriction enzymes when used in combination with other enzymes, e.g., Si nucleases {See, 

25 Hyrup, et al, I996.supra); or as probes or primers for DNA sequence and hybridization 
(See, Hyrup, et al y 1 996, supra; Peny-O'Keefe, et al, 1 996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 

30 delivery known in the art. For example', PNA-DNA chimeras of NOVX can be generated 
that may combine the advantageous properties of PNA and DNA. Such chimeras allow 
DNA recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA 
portion while the PNA portion would provide high binding affinity and specificity. 

34 
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PNA-DNA chm^as can be linked using linkers of appropriat^^gths selected in terms of 
base stacking, number of bonds between the nucleotide bases, and orientation (see, Hyrup, 
et aL, 1996. supra). The synthesis. of PNA-DNA chimeras can be performed as described 
in Hyrup, et aL, 1996. supra and Finn, et aL, 1 996. Nucl Acids Res 24: 3357-3363. For 
5 example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5 , -(4-methoxytrityl)amino-5 , -deoxy4hymidine phosphoramidite, can be used between the 
PNA and the 5' end of DNA. See, e.g., Mag, et aL, 1 989. Nucl Acid Res 17: 5973-5988. 
PNA monomers are then coupled in a stepwise manner to produce a chimeric molecule 

1 0 - with a 5* PNA segment and a 3' DNA segment. See, e.g., Finn, et aL, 1996. supra. 

Alternatively, chimeric molecules can be synthesized with a 5! DNA segment and a 3* PNA 
segment. See, e.g., Petersen, et aL, 1 975. Bioorg. Med. Chem. Lett. 5: 11 19-11124. 

In other embodiments, the oligonucleotide may include other appended groups such 
as peptides {e.g. , for targeting host cell receptors in vivo), or agents facilitating transport 

1 5 across the cell membrane (see, e.g., Letsinger, et aL, 1 989. Proc. Natl. Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et aL, 1987, Proc. Natl. Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810)ortheblood-brain barrier (see, e.g. , PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents 
(see, e.g., Krol, et aL, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., 

20 Zon, 1 988. Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to 
another molecule, e.g. , a peptide, a hybridization triggered. cross-linking agent, a transport 
agent, a hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the 

25 amino acid sequence of NOVX polypeptides Whose sequences are provided in any one of 
SEQ ID NO:2/7, wherein n is an integer between 1 and 33. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding 
residues shown in any one of SEQ ID NO;2/z, wherein n is an integer between 1 and 33, 
while still encoding a protein that maintains its NOVX activities and physiological 

30 functions, or a junctional fragment thereof. 

In general, a NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other 
amino acids, and further include the possibility of inserting an additional residue or 
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residues between two residues of the parent protein as weinls the possibility of deleting 
one or more residues from the parent sequence. Any amino acid substitution, insertion, or 
deletion is encompassed by the invention. In favorable circumstances, the substitution is a 
conservative substitution as defined above. 
5 One aspect of the invention pertains to isolated NOVX proteins, and 

biologically-active portions thereof, or derivatives, fragments, analogs or homologs thereof. 
Also provided are polypeptide fragments suitable for use as immunogens to raise 
anti-NOVX antibodies. In one embodiment, native NOVX proteins can be isolated from 
cells or tissue sources by an appropriate purification scheme using standard protein 
1 0 purification techniques. In another embodiment, NOVX proteins are produced by 

recombinant DNA techniques. Alternative to recombinant expression, a NOVX protein or 
polypeptide can be synthesized chemically using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion 
thereof is substantially free of cellular material or other contaminating proteins from the 
1 5 cell or tissue source from which the NOVX protein is derived, or substantially free from 
chemical precursors or other chemicals when chemically synthesized. The language 
"substantially free of cellular material" includes preparations of NOVX proteins in which 
the protein is separated from cellular components of the cells from which it is isolated or 
recombinantly-produced. In one embodiment, the language "substantially free of cellular 
20 material" includes preparations of NOVX proteins having less than about 30% (by dry 

weight) of non-NOVX proteins (also referred to herein as a "contaminating protein"), more 
preferably less than about 20% of non-NOVX proteins, still more preferably less than about 
10% of non-NOVX proteins, and most preferably less than about 5% of non-NOVX 
proteins. When the NOVX protein or biologically-active portion thereof is 
25 recombinantly-produced, it is also preferably substantially free of culture medium, i.e., 
culture medium represents less than about 20%, more preferably less than about 10%, and 
most preferably less than about 5% of the volume of the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" 
includes preparations of NOVX proteins in which the protein is separated from chemical 
30 precursors or other chemicals that are involved in the synthesis of the protein. In one 
embodiment, the language "substantially free of chemical precursors or other chemicals" 
includes preparations of NOVX proteins having less than about 30% (by dry weight) of 
chemical precursors or non-NOVX chemicals, more preferably less than about 20% 
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chemical precursors or non-NOVX chemicals, still more preferably less than about 10% 
chemical precursors or non-NOVX chemicals, and most preferably less than about 5% 
chemical precursors or non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amino acid sequence of SEQ ID NO:2n, wherein n is an integer 
between 1 and 33) that include fewer amino acids than the full-length NOVX proteins, and 
exhibit at least one activity of a NOVX protein. Typically, biologically-active portions 
comprise a domain or motif with at least one activity of the NOVX protein. A 
biologically-active portion of a NOVX protein can be a polypeptide that is, for example, 
10, 25, 50, 1 00 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein 
are deleted, can be prepared by recombinant techniques and evaluated for one or more of 
the functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence of SEQ ID 
NO:2/7, wherein n is an integer between 1 and 33. In other embodiments, the NOVX 
protein is substantially homologous to SEQ IDNO:2«, wherein n is an integer between 1 
and 33, and retains the functional activity of the protein of SEQ ID NO:2«, wherein n is an 
integer between 1 and 33, yet differs in amino acid sequence due to natural allelic variation 
or mutagenesis, as described in detail, below. Accordingly, in another embodiment, the 
NOVX protein is a protein that comprises an amino acid sequence at least about 45% 
homologous to the amino acid sequence of SEQ ID NO:2«, wherein n is an integer between 
1 and 33, and retains the functional activity of the NOVX proteins of SEQ ID NO:2«, 
wherein n is an integer between 1 and 33. 

Determining Homology Between Two or More Sequences 
To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps ■can be 
introduced in the sequence of a first amino acid or nucleic acid sequence for optimal 
alignment with a second amino or nucleic acid sequence). The amino acid residues or 
nucleotides at corresponding amino acid positions or nucleotide positions are then 
compared. When a position in the first sequence is occupied by the same amino acid 
residue or nucleotide as the corresponding position in the second sequence, then the 
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molecules are homologous at that position (i.e., as used herein amino acid or nucleic acid 
"homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs 
5 known in the art, such as GAP software provided in the GCG program package. See, 
Needleman and Wunsch, 1 970. J Mol Biol 48: 443-453. Using GCG GAP software with 
the following settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 
and GAP extension penalty of 0.3, the coding region of the analogous nucleic acid 
sequences referred to above exhibits a degree of identity preferably of at least 70%, 75%, 
1 0 80%, 85%, 90%, 95%, 98%, or 99%, with the CDS (encoding) part of the DNA sequence 
of SEQ ID NO:2/j-1, wherein n is an integer between 1 and 33. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
1 5 optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing 
the number of matched positions by the total number of positions in the region of 
comparison (i.e., the window size), and multiplying the result by 1 00 to yield the 
20 percentage of sequence identity. The term "substantial identity" as used herein denotes a 
characteristic of a polynucleotide sequence, wherein the polynucleotide comprises a 
sequence that has at least 80 percent sequence identity, preferably .at least 85 percent 
identity and often 90 to 95 percent sequence identity, more usually at least 99 percent 
sequence identity as compared to a reference sequence over a comparison region. 

25 Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, a 
NOVX "chimeric protein" or "fusion protein" comprises a NOVX polypeptide 
operatively-Iinked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to a NOVX protein of SEQ ID 
30 NO:2w, wherein n is an integer between 1 and 33, whereas a "non-NOVX polypeptide" 

refers to a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the NOVX protein, e.g., a protein that is different from the 
NOVX protein and that is derived from the same or a different organism. Within a NOVX 
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fusion protein the NOVX polypeptide can correspond to all or a portion of a NOVX 
protein. In one embodiment, a NOVX fusion protein comprises at least one 
biologically-active portion of a NOVX protein. In another embodiment, a NOVX fusion 
protein comprises at least two biologically-active portions of a NOVX protein. In yet 
another embodiment, a NOVX fusion protein comprises at least three biologically-active 
portions of a NOVX protein. Within the fusion protein, the term "operatively-iinked" is 
intended to indicate that the NOVX polypeptide and the non-NOVX polypeptide are fused 
in-frame with one another. The non-NOVX polypeptide can be fused to the N-terminus or 
C-terminus of the NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the. GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is a NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain hostel Is {e.g., mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a 
heterologous signal sequence. 

In yet another embodiment, the fusion protein is a NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of 
the immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a 
subject to inhibit an interaction between a NOVX ligand and a NOVX protein on the 
surface of a cell, to thereby suppress NO VX-mediated signal transduction in vivo. The 
NOVX-immunoglobulin fusion proteins can be used to affect the bioavailability of a 
NOVX cognate ligand. Inhibition of the NOVX ligand/NOVX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, as well 
as modulating (e.g. promoting or inhibiting) cell survival. Moreover, the 
NOVX-immunoglobulin fusion proteins of the invention can be used as immunogens to 
produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in screening 
assays to identify molecules that inhibit the interaction of NOVX with a NOVX ligand. 

A NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
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techniques, e.g., by employing blunt-ended or stagger-en!Ba termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as 
appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
5 techniques including automated DNA synthesizers. Alternatively, PCR amplification of 
gene fragments can be carried out using anchor primers that give rise to complementary 
overhangs between two consecutive gene fragments that can subsequently be annealed and 
reamplified to generate a chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) Current 
Protocols in Molecular Biology, John Wiley & Sons, 1992). Moreover, many 
10 expression vectors are commercially available that already encode a fusion moiety (e.g., a 
GST polypeptide). A NOVX-encoding nucleic acid can be cloned into such an expression 
vector such that the fusion moiety is linked in-frame to the NOVX protein. 



15 NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein 
can be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX 
protein). An agonist of the NOVX protein can retain substantially the same, or a subset of, 
the biological activities of the naturally occurring form of the NOVX protein. An 
antagonist of the NOVX protein can inhibit one or more of the activities of the naturally 

20 occurring form of the NOVX protein by, for example, competitively binding to a 

downstream or upstream member of a cellular signaling cascade that includes the NOVX 
protein. Thus, specific biological effects can be elicited by treatment with a variant of 
limited function. In one embodiment, treatment of a subject with a variant having a subset 
of the biological activities of the naturally occurring form of the protein has fewer side 

25 effects in a subject relative to treatment with the naturally occurring form of the NOVX 
proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., 
mimetics) or as NOVX antagonists can be identified by screening combinatorial libraries of 
mutants (e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or 
30 antagonist activity. In one embodiment, a variegated library of NOVX variants is 
generated by combinatorial mutagenesis at the nucleic acid level and is encoded by a 
variegated gene library. A variegated library of NOVX variants can be produced by. for 
example, enzymatically ligating a mixture of synthetic oligonucleotides into gene 
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sequences suchZTa degenerate set of potential NOVX sequences is expressible as 
individual polypeptides, or alternatively, as a set of larger fusion proteins (e.g. , for phage 
display) containing the set of NOVX sequences therein. There are a variety of methods 
that can be used to produce libraries of potential NOVX variants from a degenerate 

5 oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be 
performed in an automatic DNA synthesizer, and the synthetic gene then ligated into an 
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in 
one mixture, of all of the sequences encoding the desired set of potential NOVX sequences. 
Methods for synthesizing degenerate oligonucleotides are well-known within the art. See, 

10 ■■' e.g., Narang, 1983. Tetrahedron 39: 3; Itakura, et al, 1984. Annu. Rev. Biochem. 53: 323; 
Itakura, et al., 1984. Science 198: 1056; Ike, et al., 1983. Nucl. Acids Res. 1 1 : 477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be 
used to generate a variegated population of NOVX fragments for screening and subsequent 

1 5 selection of variants of a NOVX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of a NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form 
double-stranded DNA thatean include sense/antisense pairs from different nicked products, 

20 removing single stranded portions from reformed duplexes by treatment with S , nuclease, 
and ligating the resulting fragment library into an expression vector. By this method, 
expression libraries can be derived that encodes N-terminal and internal fragments of 
various sizes of the NOVX proteins. 

Various techniques are known in the art for screening gene products of 

25 combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of NOVX 
proteins. The most widely used techniques, which are amenable to high throughput 
analysis, for screening large gene libraries typically include cloning the gene library into 

30 replicable expression vectors, transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial € enes under-conditions in which detection of a 
desired activity facilitates isolation of the vectorencoding the gene whose product was 
detected. Recursive ensemble mutagenesis (REM), a new technique that enhances the 
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frequenc^^unctional mutants in the libraries, can be us^B^ combination with the 
screening assays to identify NOVX variants. See, e.g., Arkin and Yourvan, 1992. Proc. 
Natl Acad. Sci. USA 89: 781 1-7815; Delgrave, et aL, 1993. Protein Engineering 
6:327-331. 

5 Anti-NOVX Antibodies 

Included in the invention are antibodies to NOVX proteins, or fragments of NOVX 
proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, Le. 9 molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. 

1 0 Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single 
chain, F ab , F ab * and F <ab . )2 fragments, and an F a b expression library. In general, antibody 
molecules obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, 
which differ from one another by the nature of the heavy chain present in the molecule. 
Certain classes have subclasses as well, such as IgGi, IgG 2 , and others. Furthermore, in 

1 5 humans, the light chain may be a kappa chain or a lambda chain. Reference herein to 

antibodies includes a reference to all such classes, subclasses and types of human antibody 
species. 

An isolated protein of the invention intended to serve as an antigen, or a portion or 
fragment thereof, can be used as an immunogen to generate antibodies that 

20 immunospecifically bind the antigen, using standard techniques for polyclonal and 

monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid 
sequence of the full length protein, such as an amino acid sequence of SEQ ID NO:2/7, 

25 wherein n is an integer between 1 and 33, and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 1 5 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 

30 the antigenic peptide are regions of the protein that are located on its surface; commonly 
these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX that is located on the surface of the protein, e.g., a 
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hydrophilic region. A hydrophobicity analysis of the human NOVX protein sequence will 
indicate that regions of a NOVX polypeptide are particularly hydrophilic and, therefore, are 
likely to encode surface residues useful for targeting antibody production. As a means for 
targeting antibody production, hydropathy plots showing regions of hydrophilicity and 
5 hydrophobicity may be generated by any method well known in the art, including, for 
example, the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier 
transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 
3824-3828; Kyle and Doolittle 1982, 1 Mol Biol 157: 105-142, each incorporated herein 
by reference in their entirety. Antibodies that are specific for one or more domains within 
10 an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also 
provided herein. 

The term "epitope" includes any protein determinant capable of specific binding to 
an immunoglobulin or T-cell receptor. Epitopic determinants usually consist of chemically 
active surface groupings of molecules such as amino acids or sugar side chains and usually 

1 5 have specific three dimensional structural characteristics, as well as specific charge 

characteristics. A NOVX polypeptide or a fragment thereof comprises at least one antigenic 
epitope. An anti-NOVX antibody of the present invention is said to specifically bind to 
antigen NOVX when the equilibrium binding constant (K D ) is <1 ^iM, preferably < 100 
nM, more preferably < 10 nM, and most preferably < 100 pM to about 1 pM, as measured 

20 by assays such as radioligand binding assays or similar assays known to those skilled in the 
art. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

25 Various procedures known within the art may be used for the production of 

polyclonal or monoclonal antibodies directed against a protein of the in vention, or against 
derivatives, fragments, analogs hoipologs or orthologs thereof (see, for example, 
Antibodies: A Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, incorporated herein by reference). Some of 

30 these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (eg., 
rabbit, goat, mouse or other mammal) may be immunized by one -or more injections with 
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the native protein, a synthetic variant thereof, or a derivat^^f the foregoing. An 
appropriate immunogenic preparation can contain, for example, the naturally occurring 
immunogenic protein, a chemically synthesized polypeptide representing the immunogenic 
protein, or a recombinantly expressed immunogenic protein. Furthermore, the protein may 
5 be conjugated to a second protein known to be immunogenic in the mammal being 
immunized. Examples of such immunogenic proteins include but are not limited to 
keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, and soybean trypsin 
inhibitor. The preparation can further include an adjuvant. Various adjuvants used to 
increase the immunological response include, but are not limited to, Freund's (complete and 

1 0 incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances (e.g., 
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, dinitrophenol, etc.), 
adjuvants usable in humans such as Bacille Calmette-Guerin and Corynebacterium parvum, 
or similar immunostimulatory agents. Additional examples of adjuvants that can be 
employed include MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose 

15 dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 

20 antigen that is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffmity 
chromatography. Purification of immunoglobulins is discussed, for example, by Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, VoK 14, No. 8 (April 17, 
2000), pp. 25-28). 

25 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product arid a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) 
30 of the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 
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Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a 
mouse, hamster, or other appropriate host animal, is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies 
5 that will specifically bind to the immunizing agent. Alternatively, the lymphocytes can be 
immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof 
or a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells 
of human origin are desired, or spleen cells or lymph node cells are used if non-human 

1 0 mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding; Monoclonal Antibodie s Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell 

1 5 lines are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the 
unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), theculture medium 
for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient eel Is. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine 
myeloma lines, which can be obtained, for instance, from the Salk Institute Cell 

25 Distribution Center, San Diego, California and die American Type Culture Collection, 
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also 
have been described for the production of human monoclonal antibodies (Kpzbor, J. 
Immunol., 133:3001 (1984); Brodeur et al., Monoclonal Antibody Production Techniques 
and Applications, Marcel Dekker, Inc., New York, (1987) pp. 5 1-63). 

30 The culture medium in which the hybridoma cells are culturedcan then be assayed 

for the presence of monoclonal antibodies directed against the antigen. Preferably, the 
binding specificity of monoclonal antibodies produced by the hybridoma cells is 
determined by immunoprecipitation or by an in vitro binding assay, such as 
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radioimmunoassay (RJA) or enzyme-linked immunoabs^^t assay (ELISA). Such 
techniques and assays are known in the art. The binding affinity of the monoclonal 
antibody can, for example, be determined by the Scatchard analysis of Munson and Pollard, 
Anal. Biochem., 1 07:220 ( 1 980). It is an objective, especially important in therapeutic 
5 applications of monoclonal antibodies, to identify antibodies having a high degree of 
specificity and a high binding affinity for the target antigen. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods (Goding,1986). Suitable 
culture media for this purpose include, for example, Dulbecco's Modified Eagle's Medium 

10 and RPMI-1 640 medium. Alternatively, the hybridoma cells can be grown in vivo as 
ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified 
from the culture medium or ascites fluid by conventional immunoglobulin purification 
procedures such as, for example, protein A-Sepharose, hydroxylapatite chromatography, 

1 5 gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such 
as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies 
of the invention can be readily isolated and sequenced using conventional procedures (e.g., 
by using oligonucleotide probes that are capable of binding specifically to genes encoding 

20 the heavy and light chains of murine antibodies). The hybridoma cells of the invention 
serve as a preferred source of such DNA. Once isolated, the DNA can be placed into 
expression vectors, which are then transfected into host cells such as simian COS cells, 
Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce 
immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the 

25 recombinant host cells. The DNA also can be modified, for example, by substituting the 
coding sequence for human heavy and light chain constant domains in place of the 
homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 812-13 
(1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

30 polypeptide can be substituted for the constant domains of an antibody of the invention, or 
can be substituted for the variable domains of one antigen-combining site of an antibody of 
the invention to create a chimeric bivalent antibody. 
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Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against 
the administered immunoglobulin. Humanized forms of antibodies are chimeric 
immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', 
F(ab') 2 or other antigen-binding subsequences of antibodies) that are principally comprised 
of the sequence of a human immunoglobulin, and contain minimal sequence derived from a 
non-human immunoglobulin. Humanization can be performed following the method of 
Winter and co-workers (Jones et al., Nature, 321:522-525 (1 986); Riechmann et al., Nature, 
332:323-327 (1988); Verhoeyenet al., Science, 239:1534-1536 (1988)), by substituting 
rodent CDRs or CDR sequences for the corresponding sequences of a human antibody. 
(See also U.S. Patent No. 5,225,539.) In some instances, Fv framework residues of the 
human immunoglobulin are replaced by corresponding non-human residues. Humanized 
antibodies can also comprise residues that are found neither in the recipient antibody nor in 
the imported CDR or framework sequences. In general, the humanized antibody will 
comprise substantially all of at least one, and typically two, variable domains, in which all 
or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will 
comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a 
human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct. Biol., 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies essentially relate to antibody molecules in which the entire 
sequence of both the light chain and the heavy chain, including the CDRs, arise from 
human genes. Such antibodies are termed "human antibodies", or "fully human antibodies" 
herein. Human monoclonal antibodies can be prepared by the trioma technique; the human 
B-cell hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV 
hybridoma technique to produce human monoclonal antibodies (see Cole, et al., 1985 in: 
Monoclonal antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human 
monoclonal antibodies may be utilized in the practice of the present invention and may be 
produced by using human hybridomas (see Cote, et al., 1 983. Proc Natl Acad Sci USA 80: 
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2026-2030) or by transforming human B-cells with Epst^Lrr Virus in vitro (see Cole, et 
al., 1985 In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 
77-96). 

In addition, human antibodies can also be produced using additional techniques, 
5 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); 
Marks et al., J. .Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 

10 humans in all respects, including gene rearrangement, assembly, and antibody repertoire. 
This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 
5,569,825; 5,625,126; 5,633,425; 5,661,016, and in Marks et al. (Biotechnology 10, 
779-783 (1 992)); Lonberg et al. (Nature 368 856-859 (1 994)); Morrison ( Nature 368, 
812-13 (1994)); Fishwild et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger 

1 5 (Nature Biotechnology 1 4, 826 ( 1 996)); and Lonberg and Huszar (Intern. Rev. Immunol . 
13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman 
animals that are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 

20 WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin 
chains in the nonhuman host have been incapacitated, and active loci encoding human 
heavy and light.chain immunoglobulins are inserted into the host's genome. The human , 
genes are incorporated, for example, using yeast artificial chromosomes containing the 
requisite human DNA segments. An animal that provides all the desired modifications is 

25 then obtained as progeny by crossbreeding intermediate transgenic animals containing 

fewer than the full complement of the modifications; The preferred embodiment of such a 
nonhuman animal is a mouse, and is termed the Xenomouse™ as disclosed in PCT 
publications WO 96/33735 and WO 96/34096. This animal produces B cells that secrete 
fully human immunoglobulins. The antibodies can be obtained directly from the animal 

30 after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, 
such as hybridomas producing monoclonal antibodies. Additionally, the genes encoding 
the immunoglobulins with human variable regions can be recovered and expressed to 
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obtain the antibft directly, or can be further modified to obtRnalogs of antibodies 
such as, for example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. 
Patent No. 5,939,598. It can be obtained by a method including deleting the J segment 
genes from at least one endogenous heavy chain locus in an embryonic stem cell to prevent 
rearrangement of the locus and to prevent formation of a transcript of a rearranged 
immunoglobulin heavy chain locus, the deletion being effected by a targeting vector 
containing a gene encoding a selectable marker; and producing from the embryonic stem 
cell a transgenic mouse whose somatic and germ cells contain the gene encoding the 
selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is 
disclosed in U.S. Patent No. 5,91 6,771 . It includes introducing an expression vector that 
contains a nucleotide sequence encoding a heavy chain into one mammalian host cell in 
1 5 culture, introducing an expression vector containing a nucleotide sequence encoding a light 
chain into another mammalian host cell, and fusing the two cells to form a hybrid cell. The 
hybrid cell expresses an antibody containing the heavy chain and the light-chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
20 binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

F a b Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention <see e&, U.S. 

25 Patent No. 4,946,778). In addition, methods can be adapted for the construction of F ab 

expression libraries (see e.g., Huse, et al., 1 989 Science 246: 1275-1281) to allow rapid and 
effective identification of monoclonal F ab fragments with the desired specificity for a 
protein or derivatives, fragments, analogs or homologs thereof. Antibody fragments that 
contain the idiotypes to a protein antigen may be produced by techniques known in the art 

30 including, but not limited to: (i) an F^z fragment produced by pepsin digestion of an 
antibody molecule; (ii) an F ab fragment generated by reducing the disulfide bridges of an 
F ( ab-)2 fragment; (iii) an F ab fragment generated by the treatment of the antibody molecule 
with papain and a reducing agent and<iv) F v fragments. 
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Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies 
that have binding specificities for at least two different antigens. In the present case, one of 



5 target is any other antigen, and advantageously is a cell-surface protein or receptor or 
receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 



immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
1 0 specificities (Milstein and Cuello, Nature, 305:537-539 (1 983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 



correct bispecific structure. The purification of the correct molecule is usually 
accomplished by affinity chromatography steps. Similar procedures are disclosed in WO 
1 5 93/08829, published 1 3 May 1 993, and in Traunecker et ah, EMBO J., 1 0:3655-3659 
(1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least 

20 part of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain 
constant region (CHI) containing the site necessary for light-chain binding present in at 
least one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if 
desired, the immunoglobulin light chain, are inserted into separate expression vectors, and 
are co-transfected into a suitable host organism. For further details of generating bispecific 

25 antibodies see, for example, Suresh et al., Methods in Enzymology, 121 :210 (1986). 

According to another approach described in WO 96/2701 1 , the interface between a 
pair of antibody molecules can be engineered to maximize the percentage of heterodimers 
that are recovered from recombinant cell culture. The preferred interface comprises at least 
a part of the CH3 region of an antibody constant domain. In this method, one or more 

30 small amino acid side chains from the interface of the first antibody molecule are replaced 
with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical 
or similar size to the large side chain(s) are created on the interface of the second antibody 
molecule by replacing large amino acid side chains with smaller ones (e.g. alanine or 



the binding specificities is for an antigenic protein of the invention. The second binding 



produce a potential mixture of ten different antibody molecules, of which only one has the 
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threonine). This provides a mechanism for increasing the yield of the heterodimer over 
other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody 
fragments (e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific 
5 antibodies from antibody fragments have been described in the literature. For example, 
bispecific antibodies can be prepared using chemical linkage. Brennan et al., Science 
229:81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved to 
generate F(ab*) 2 fragments. These fragments are reduced in the presence of the dithiol 
complexing agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular 

10, disulfide formation. The Fab' fragments generated are then converted to thionitrobenzoate 
(TNB) derivatives. One of the Fab'-TNB derivatives is then reconverted to the Fab'-thiol 
by reduction with mercaptoethylamine and is mixed with an equimolar amount of the other 
Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies produced 
can be used as agents for the selective immobilization of enzymes. 

1 5 Additionally, Fab' fragments can be directly recovered Trom E.coli and chemically 

coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each 
Fab' fragment was separately secreted from E. coli and subjected to directed chemical 
coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was 

20 able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well 
as trigger the lytic activity of human cytotoxic lymphocytes against human breast tumor 
targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 

25 have been produced using leucine zippers. Kostelny et al., J. Immunol. 148{5):1547-1553 
(1 992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were 
reduced at the hinge region to form monomere and then re-oxidized to form the antibody 
heterodimers. This method can also be utilized for the production of antibody homodimers. 

30 The "diabody" technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 
90:6444-6448 (1993) has provided an alternative mechanism for making bispecific 
antibody fragments. The fragments comprise a heavy-chain variable domain (V H ) 
connected to a light-chain variable domain (V L ) by a linker that is too short to allow pairing 
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between the two domains on the same chain. Accordingl^^ V H and V L domains of one 
fragment are forced to pair with the complementary V L and V H domains of another 
fragment, thereby forming two antigen-binding sites. Another strategy for making 
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
5 reported. See, Gruber et al., J. Immunol. 1 52:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, 
trispecific antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic 
1 0 arm of an immunoglobulin molecule can be combined with an arm that binds to a 

triggering molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, 
CD28, or B7), or Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and 
FcryRlII (CD16) so as to focus cellular defense mechanisms to the cell expressing the 
particular antigen. Bispecific antibodies can also be used to direct cytotoxic agents to cells 
1 5 that express a particular antigen. These antibodies possess an antigen-binding arm and an 
arm that binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, 
DOTA, or TETA. Another bispecific antibody of interest binds the protein antigen 
described herein and further binds tissue factor (TF). 

Heteroconjugate Antibodies 

20 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted 
cells (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 

25 known methods in synthetic protein chemistry, including those involving crosslinking 

agents. For example, immunotoxins can be constructed using a disulfide exchange reaction 
or by forming a thioether bond. Examples of suitable reagents for this purpose include 
iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. 
Patent No. 4,676,980. 

30 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
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example, cysteine residue(s) can be introduced into the Fc region, thereby allowing 
interchain disulfide bond formation in this region. The homodimeric antibody thus 
generated can have improved internalization capability and/or increased 
complement-mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). 
5 See Caron et al., J. Exp Med., 176: 1 1.91-1 195 (1992) and Shopes, J. Immunol., 148: 

2918-2922 (1992). Homodimeric antibodies with enhanced anti-tumor activity can also be 
prepared using heterobifunctional cross-linkers as described in Wolff et al. Cancer 
Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has 
dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
1 0 ^See Stevenson et al., Anti-Cancer Drug Design, 3:21 9-230 ( 1 $89). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody 
conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g. , an 
enzymatically active toxin of bacterial, fungal, plant, or animal origin, or fragments 

1 5 thereof), or a radioactive isotope {/. e. , a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A 
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, 

20 alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins 
(PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria 
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the 
tricothecenes. A variety of radionuclides are available for the production of 
radioconjugated antibodies. Examples include 2,2 Bi, l3l I, I3l In, 90 Y 9 and l86 Re. 

25 Conjugates of the antibody and cytotoxic agent are made using a variety of 

Afunctional protein-coupling agents such as ^-succinimidyl-3-(2-pyridyldithiol) 
propionate (SPDP) ; iminothiolane {IT), Afunctional derivatives of imidoesters (such as 
dimethyl adipimidate HCL), active esters {such as disuccinimidyl suberate), aldehydes 
(such as gluteraldehyde), bis-azido compounds {such as bis{p-azidobenzoyl) 

30 hexanediamine), bis-diazonium derivatives (such as 

bis-(p-diazoniumbenzoyl>ethylenediamipe), diisocyanates {such as tolyene 
2,6-diisocyanate) ; and bis-active fluorine compounds (such as 

1 ,5-difiuoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as 
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described in Vitetta et al., Science, 238: 1098 (1987). Carbbn-14-IabeIed 
]-isothiocyanatobenzyl-3-methyldiethylene iriaminepentaacetic acid (MX-DTPA) is an 
exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate 
is administered to the patient, followed by removal of unbound conjugate from the 
circulation using a clearing agent and then administration of a "Iigand" (e.g., avidin) that is 
in turn conjugated to a cytotoxic agent. 

Immunoliposomes 

The antibodies disclosed herein can also be formulated as immunoliposomes. 
Liposomes containing the antibody are prepared by methods known in the art, such as 
described in Epstein et al., Proc. Natl. Acad, Sci. USA/ 82: 3688 (1 985); Hwang et al, 
Proc. Natl Acad. Sci. USA, 77: 4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545. 
Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation 
method with a lipid composition comprising phosphatidylcholine, cholesterol, and 
PEG-derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through 
filters of defined pore size to yield liposomes with the desired diameter. Fab' fragments of 
the antibody of the present invention can be conjugated to the liposomes as described in 
Martin et al .J. Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction. A 
chemotherapeutic agent (such as Doxorubicin) is optionally contained within the liposome. 
See Gabizon et al. 9 J. National Cancer Inst., 81(19): 1484 (1989). 

Diagnostic Applications of Antibodies Directed Against the Proteins of the 



In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme linked immunosorbent assay (ELISA) 
and other immunologically mediated techniques known within the art. In a specific 
embodiment, selection of antibodies that are specific to a particular domain of an NOVX 
protein is facilitated by generation of hybridomas that bind to the fragment of an NOVX 
protein possessing such a domain. Thus, antibodies that are specific for a desired domain 
within an NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also 
provided herein. 



Invention 
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Antibodies directed against a NOVX protein of the invention may be used in 
methods known within the art relating to the localization and/or quantitation of a NOVX 
protein (e.g., for use in measuring levels of the NOVX protein within appropriate 
physiological samples, for use in diagnostic methods, for use in imaging the protein, and 
5 the like). In a given embodiment, antibodies specific to a NOVX protein, or derivative, 
fragment, analog or homolog thereof, that contain the antibody derived antigen binding 
domain, are utilized as pharmacologically active compounds (referred to hereinafter as 
"Therapeutics"). 

An antibody specific for a NOVX protein of the invention (e.g., a monoclonal 

1 0 antibody or a polyclonal antibody) can be used to isolate a NOVX polypeptide by standard 
, ■ techniques, such as immunoaffinity, chromatography or immunoprecipitation. An antibody 
to a NOVX polypeptide can facilitate the purification of a natural NOVX antigen from 
cells, or of a recombinantly produced NOVX antigen expressed in host cells. Moreover, 
such an anti-NOVX antibody can be used to detect the antigenic NOVX protein {e.g., in a 

1 5 cellular lysate or cell supernatant) in order to evaluate the abundance and pattern of 

expression of the antigenic NOVX protein. Antibodies directed against a NOVX protein 
can be used diagnostically to monitor protein levels in tissue as part of a clinical testing 
procedure, e.g., to, for example, determine the efficacy of a given treatment regimen. 
Detection can be facilitated by coupling (i.e., physically linking) the antibody to a 

20 detectable substance. Examples of detectable substances include various enzymes, 

prosthetic groups, fluorescent materials, luminescent materials, bioluminescent materials, 
and radioactive materials. Examples of suitable enzymes include horseradish peroxidase, 
alkaline phosphatase, (3-galactosidase, or acetylcholinesterase; examples of suitable 
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 

25 suitable fluorescent materials include umbelliferone, fluorescein, fluorescein 

isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 
phycoerythrin; an example of a luminescent material includes luminol; examples of 
bioluminescent materials include luciferase, luciferin, and aequorin, and examples of 
suitable radioactive material include 125 I, I3I I, 3S S or 3 H. 

30 Antibody Therapeutics 

Antibodies of the invention, including polyclonal, monoclonal, humanized and fully 
human antibodies, may used as therapeutic agents. Such agents will generally be employed 
to treat or prevent a disease or pathology in a subject. An antibody preparation, preferably 
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one having high specificity and high affinity for its target antigen, is administered to the 
subject and will generally have an effect due to its binding with the target. Such an effect 
may be one of two kinds, depending on the specific nature of the interaction between the 
given antibody molecule and the target antigen in question. In the first instance, 
5 administration of the antibody may abrogate or inhibit the binding of the target with an 
endogenous ligand to which it naturally binds. In this case, the antibody binds to the target 
and masks a binding site of the naturally occurring ligand, wherein the ligand serves as an 
effector molecule. Thus the receptor mediates a signal transduction pathway for which 
ligand is responsible. 

1 0 Alternatively, the effect may be one in which the antibody elicits a physiological 

result by virtue of binding to an effector binding site on the target molecule. In this case 
the target, a receptor having an endogenous ligand that may be absent or defective in the 
disease or pathology, binds the antibody as a surrogate effector ligand, initiating a 
receptor-based signal transduction event by the receptor. 

1 5 A therapeutically effective amount of an antibody of the invention relates generally 

to the amount needed to achieve a therapeutic objective. As noted above, this may be a 
binding interaction between the antibody and its target antigen that, in certain cases, 
interferes with the functioning of the target, and in other cases, promotes a physiological 
response. The amount required to be administered will furthermore depend on the binding 

20 affinity of the antibody for its specific antigen, and will also depend on the rate at which an 
administered antibody is depleted from the free volume other subject to which it is 
administered. Common ranges for therapeutically effective dosing of an antibody or 
antibody fragment of the invention may be, by way of nonlimiting example, from about 0.1 
mg/kg body weight to about 50 mg/kg body weight. Common dosing frequencies may 

25 range, for example, from twice daily to once a week. 

Pharmaceutical Compositions of Antibodies 

Antibodies specifically binding a protein of the invention, as well as other 
molecules identified by the screening assays disclosed herein, can be administered for the 
treatment of various disorders in the form of pharmaceutical compositions. Principles and 
30 considerations involved in preparing such compositions, as well as guidance in the choice 
of components are provided, for example, in Remington : The Science And Practice Of 
Pharmacy 1 9th ed. (Alfonso R. Gennaro, et ai, editors) Mack Pub. Co., Easton, Pa.: 1 995; 
IN: Drug Absorption Enhancement : Concepts, Possibilities, Limitations, And Trends, 
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Harwood AuSt Publishers, Langhome, Pa., 1994; and Peptt And Protein Drug 
Delivery (Advances In Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. 

If the antigenic protein is intracellular and whole antibodies are used as inhibitors, 
internalizing antibodies are preferred. However, liposomes can also be used to deliver the 
antibody, or an antibody fragment, into cells. Where antibody fragments are used, the 
smallest inhibitory fragment that specifically binds to the binding domain of the target 
protein is preferred. For example, based upon the variable-region sequences of an 
antibody, peptide molecules can be designed that retain the ability to bind the target protein 
sequence. Such peptides can be synthesized chemically and/or produced by recombinant 
DNA technology. See, e.g., Marasco et al., Proc. Natl. Acad. Sci. USA, 90: 7889-7893 
( 1 993). The formulation herein can also contain more than one active compound as 
necessary for the particular indication being treated, preferably those with complementary 
activities that do not adversely affect each other. Alternatively, or in addition, the 
composition can comprise an agent that enhances its function, such as, for example, a 
cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such 
molecules are suitably present in combination in amounts that are effective for the purpose 
intended. 

The active ingredients can also be entrapped in microcapsules prepared, for 
example, by coacervation techniques or by interfacial polymerization, for example, 
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate) 
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in 
macroemulsions. 

The formulations to be used for in vivo administration must be sterile. This is 
readily accomplished by filtration through sterile filtration membranes. 

Sustained-release preparations can be prepared. Suitable examples of 
sustained-release preparations include semipermeable matrices of solid hydrophobic 
polymers containing the antibody, which matrices are in the form of shaped articles, e.g., 
films, or microcapsules. Examples of sustained-release matrices include polyesters, 
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), 
polylactides<U.S. Pat. No. 3,773,91 9), copolymers of L-glutamic acid and y 
ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic 
acid copolymers such as the LUPRON DEPOT ™ (injectable microspheres composed of 
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lactic acid^Tycolic acid copolymer and leuprolide acetate^md 
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and 
lactic acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels 
release proteins for shorter time periods. 

ELISA Assay 

An agent for detecting an analyte protein is an antibody capable of binding to an 
analyte protein, preferably an antibody with a detectable label. Antibodies can be 
polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment thereof 
(e.g., Fab or F (ab )2) can be used. The term "labeled", with regard to the probe or antibody, is 
intended to encompass direct labeling of the probe or antibody by coupling (i.e., physically 
linking) a detectable substance to the probe or antibody, as well as indirect labeling of the 
probe or antibody by reactivity with another reagent that is directly labeled. Examples of 
indirect labeling include detection of a primary antibody using a fluorescently-labeled 
secondary antibody and end-labeling of a DNA probe with biotin such that it can be 
detected with fluorescently-labeled streptavidin. The term "biological sample" is intended 
to include tissues, cells and biological fluids isolated from a subject, as well as tissues, cells 
and fluids present within a subject. Included within the usage of the term "biological 
sample", therefore, is blood and a fraction or component of blood including blood serum, 
blood plasma, or lymph. That is, the detection method of the invention can be used to 
detect an analyte mRNA, protein, or genomic DNA in a biological sample in vitro as well 
as in vivo. For example, in vitro techniques for detection of an analyte mRNA include 
Northern hybridizations and in situ hybridizations. In vitro techniques for detection of an 
analyte protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of an 
analyte genomic DNA include Southern hybridizations. Procedures for conducting 
immunoassays are described, for example in "ELISA: Theory and Practice: Methods in 
Molecular Biology", Vol. 42, J. R. Crowther (Ed.) Human Press, Totowa, NJ, 1995; 
"Immunoassay", Diamandis and Christopoulus, Academic Press, Inc., San Diego, CA, 
1996; and "Practice and Theory of Enzyme Immunoassays", Tijssen, Elsevier Science 
Publishers, Amsterdam, 1 985. Furthermore, in vivo techniques for detection of an analyte 
protein include introducing into a subject a labeled anti-an analyte protein antibody! For 
example, the antibody can be labeled with a radioactive marker whose presence and 
location in a subject can be detected by standard imaging techniques. 
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NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding a NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule 

5 capable of transporting another nucleic acid to which it has been linked. One type of vector 
is a "plasmid", which refers to a circular double stranded DNA loop into which additional 
DNA segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced (e.g. , bacterial vectors 

1 0 , having a bacterial origin of replication and episomal mammalian vectors). Other vectors 
(e.g. , non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
. introduction into the host cell, and thereby are replicated along with the hostgenome. 

Moreover, certain vectors are capable of directing the expression of genes to which they are 
operalively-linked. Such vectors are referred to herein as "expression vectors". In general, 

1 5 expression vectors of utility in recombinant DNA techniques are often in the form of 

plasmids. In the present specification, "plasmid" and "vector" can be used interchangeably 
as the plasmid is the most commonly used form of vector. However, the invention is 
intended to include such other forms of expression vectors, such as viral vectors {e.g., 
replication defective retroviruses, adenoviruses and adeno-associated viruses), which serve 

20 equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means 
that the recombinant expression vectors include one or more regulatory sequences, selected 
on the basis of the host cells to be used for expression, that is operatively-linked to the 

25 nucleic acid sequence to be expressed. Within a recombinant expression vector, 

"operably-linked" is intended to mean that the nucleotide sequence of interest is linked to 
the regulatory sequence(s) in a manner that allows for expression of the nucleotide 
sequence (e.g. , in an in vitro transcription/translation system or in a host cell when the 
vector is introduced into the host cell). 

30 The term "regulatory sequence" is intended to includes promoters, enhancers and 

other expression control elements^., polyadenylation signals). Such regulatory 
sequences are described, for example, in Goeddel, Gene Expression Technology: 
Methods in Enzymolocy 185, Academic Press, San Diego, Calif. (1 990). Regulatory 
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sequences include those that direct constitutive expressi^^a nucleotide sequence in 
many types of host cell and those that direct expression of the nucleotide sequence only in 
certain host cells (e.g. y tissue-specific regulatory sequences). It will be appreciated by 
those skilled in the art that the design of the expression vector can depend on such factors 
5 as the choice of the host cell to be transformed, the level of expression of protein desired, 
etc. The expression vectors of the invention can be introduced into host cells to thereby 
produce proteins or peptides, including fusion proteins or peptides, encoded by nucleic 
acids as described herein (e.g., NOVX proteins, mutant forms of NOVX proteins, fusion 
proteins, etc.). 

10 The recombinant expression vectors of the invention can be designed for expression 

of NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus 
expression vectors) yeast cells or mammalian cells. Suitable host cells are discussed further 
in Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic 

1 5 Press, San Diego, Calif. (1 990). Alternatively, the recombinant expression vector can be 
transcribed and translated in vitro, for example using T7 promoter regulatory sequences 
and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli 
with vectors containing constitutive or inducible promoters directing the expression of 

20 either fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a 
protein encoded therein, usually to the amino terminus of the recombinant protein. Such 
fusion vectors typically serve three purposes: (/) to increase expression of recombinant 
protein; (//) to increase the solubility of the recombinant protein; and (Hi) to aid in the 
purification of the recombinant protein by acting as a ligand in affinity purification. Often, 

25 in fusion expression vectors, a proteolytic cleavage site is introduced at the junction of the 
fusion moiety and the recombinant protein to enable separation of the recombinant protein 
from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, and 
their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 
Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith and 

30 Johnson, 1988. Gene 67: 3 1 -40), pMAL (New England Biolabs, Beverly, Mass.) and 

pRIT5 (Pharmacia, Piscataway, N.J.) that fuse glutathione S-transferase (GST), maltose E 
binding protein, or protein A, respectively, to the target recombinant protein. 
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Examplesof suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al., (1 988) Gene 69:301-3 15) and pET 1 Id (Studier et al, Gene Expression 
Technology: Methods in Enzymolocy 1 85, Academic Press, San Diego, Calif. (1990) 
60-89). 

5 One strategy to maximize recombinant protein expression in E. coli is to express the 

protein in a host bacteria with an impaired capacity to proteolytically cleave the 
recombinant protein. See, e.g., Gottesman, Gene Expression Technology: Methods in 
ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is 
to alter the nucleic acid sequence of the nucleic acid to be inserted into an expression vector 

1 0 - so that the individual codons for each amino acid are those preferentially utilized in E. coli 
{see, e.g. , Wada, et al., 1 992. Nucl. Acids Res. 20: 2 1 1 1 -2 1 1 8). Such alteration of nucleic 
acid sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 

1 5 (Baldari, et al., 1 987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1 982. Cell 30: 
933-943), pJRY88 (Schultz et al., 1987. Gene 54: 1 13-123), pYES2 <Invitrogen 
Corporation, San Diego, Calif.), and picZ^lnVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells 

20 (e.g. , SF9 cells) include the pAc series (Smith, et al., 1 983. Mol. Cell. Biol. 3: 2 1 56-2 1 65) 
and the pVL series (Lucklow and Summers, 1 989. Virology 1 70: 3 1 -39). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian-expression vector. Examples of mammalian 
expression vectors include pCDM8<Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, 

25 et al., 1 987. EMBO J. 6: 1 87-1 95). When used in mammalian cells, the expression vector's 
control functions are often provided by viral regulatory elements. For example, commonly 
used promoters are derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 
40. For other suitable expression systems for both prokaryotic and eukaryotk cells see, 
e.g., Chapters 16 and 1 7 of Sambrook, et al., Molecular Cloning: A Laboratory 

30 Manual. 2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable 
of directing expression of the nucleic acid preferentially in a particular cell type (e.g., 



61 



WO 03/031571 



PCTAJS02/31357 




10 



15 



20 



25 



tissue-specific regulatory elements are used to express th^ocleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al, 1 987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO 
J. 8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, etal, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 
374-379) and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 
537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. 
That is, the DNA molecule is operatively-1 inked to a regulatory sequence in a manner that 
allows for expression (by transcription of the DNA molecule) of an RNA molecule that is 
antisense to NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid 
cloned in the antisense orientation can be chosen that direct the continuous expression of 
the antisense RNA molecule in a variety of cell types, for instance viral promoters and/or 
enhancers, or regulatory sequences can be chosen that direct constitutive, tissue specific or 
cell type specific expression of antisense RNA. The antisense expression vector can be in 
the form of a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic 
acids are produced under the control of a high efficiency regulatory region, the activity of 
which can be determined by the cell type into which the vector is introduced. For a 
discussion of the regulation of gene expression using antisense genes see, e.g., Weintraub, 
et al, "Antisense RNA as a molecular tool for genetic analysis/' Reviews-Trends in 
Genetics t Vol 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms 
refer not only to the particular subject cell but also to the progeny or potential progeny of 



62 



RkiQnnrtirv /wn mmifi7iA? I > 



WO 03/031571 PCT/US02/31357 

such a cell. Becm^e certain modifications may occur in succeeding generations due to 
either mutation or environmental influences, such progeny may not, in fact, be identical to 
the parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein 
5 can be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells 
(such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host -cells are 
known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 

1 0 ' "transfection" are intended to refer to a variety of art-recognized techniques for introducing 
* foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found 
in Sambrook, etal. (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold 

1 5 Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring H arbor, 
N.Y., 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 

20 integrants, a gene that encodes a selectable marker (e.g. , resistance to antibiotics) is 

generally introduced into the host cells along with the gene of interest. Various selectable 
markers include those that confer resistance to drugs, such as G41 8, hygromycin and 
methotrexate. Nucleic acid encoding a selectable marker ^an be introduced into a host cell 
on the same vector as that encoding NOVX or can be introduced on a separate vector. 

25 Cells stably transfected with the introduced nucleic acid can be identified by drug selection 
(e.g., cells that have incorporated the selectable marker gene will survive, while the other 
cells die). 

A host cell of the invention, such as a prokaryotic or-eukaryotic host cell in culture, 
can be used to produce {i.e., express) NOVX protein. Accordingly, the invention further 
30 provides methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a^suitable 
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medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX.protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
5 animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte 
or an embryonic stem cell into which NOVX protein-coding sequences have been 
introduced. Such host cells can then be used to create non-human transgenic animals in 
which exogenous NOVX sequences have been introduced into their genome or 
homologous recombinant animals in which endogenous NOVX sequences have been 

1 0 altered. Such animals are useful for studying the function and/or activity of NOVX protein 
and for identifying and/or evaluating modulators of NOVX protein activity. As used 
herein, a "transgenic animal" is a non-human animal, preferably a mammal, more 
preferably a rodent such as a rat or mouse, in which one or more of the cells of the animal 
includes a transgene. Other examples of transgenic animals include non-human primates, 

1 5 sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA that is 
integrated into the genome of a cell from which a transgenic animal develops and that 
remains in the genome of the mature animal, thereby directing the expression of an 
encoded gene product in one or more cell types or tissues of the transgenic animal. As used 
herein, a "homologous recombinant animal" is a non-human animal, preferably a mammal, 

20 more preferably a mouse, in which an endogenous NOVX gene has been altered by 
homologous recombination between the endogenous gene and an exogenous DNA 
molecule introduced into a cell of the animal, e.g., an embryonic cell of the animal, prior to 
development of the animal. 

A transgenic animal of the invention can be created by introducing 

25 NOVX-encoding nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by 

microinjection, retroviral infection) and allowing the oocyte to develop in a pseudopregnant 
female foster animal. The human NOVX cDNA sequences, i.e., any one of SEQ ID 
NO:2w-l, wherein n is an integer between 1 and 33, can be introduced as a transgene into 
the genome of a non-human animal. Alternatively, a non-human homologue of the human 

30 NOVX gene, such as a mouse NOVX gene, can be isolated based on hybridization to the 
human NOVX cDNA (described further supra) and used as a transgene. Intronic 
sequences and polyadenylation signals can also be included in the transgene to increase the 
efficiency of expression of the transgene. A tissue-specific regulatory sequence(s) can be 
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operably-linked to the NOVX transgene to direct expression of NOVX protein to particular 
cells. Methods for generating transgenic animals via embryo manipulation and 
microinjection, particularly animals such as mice, have become conventional in the art and 
are described, for example, in U.S. Patent Nos, 4,736,866; 4,870,009; and 4,873,191; and 

5 Hogan, 1 986. In: Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N.Y. Similar methods are used for production of other 
transgenic animals. A transgenic founder animal can be identified based upon the presence 
of the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues or 
cells of the animals. A transgenic founder animal can then be used to breed additional 

1 0 animals carrying the transgene. Moreover, transgenic animals carrying a 

transgene-encoding NOVX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared that contains at 
least a portion of a NOVX gene into which a deletion, addition or substitution has been 

1 5 introduced to thereby alter, e.g. , functionally disrupt, the NOVX gene. The NOVX gene 
can be a human gene (e.g., the cDNA of any one of SEQ ID NO:2«-l, wherein n is an 
integer between 1 and 33), but more preferably, is a non-human homologue of a human 
NOVX gene. For example, a mouse homologue of human NOVX gene of SEQ ID 
NO:2«-l , wherein n is an integer between 1 and 33, can be used to construct a homologous 

20 recombination vector suitable for altering an endogenous NOVX gene in the mouse 
genome. In one embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous NOVX gene is functionally disrupted (i.e., no longer .. 
encodes a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous 

25 recombination, the endogenous NOVX gene is mutated or otherwise altered but still 

encodes functional protein (e.g., the upstream regulatory region-can be altered to thereby 
alter the expression of the endogenous NOVX protein). In the homologous recombination 
vector, the altered portion of the NOVX gene is flanked at its 5'- and 3Mermini by 
additional nucleic acid of the NOVX gene to allow for homologous recombination to occur 

30 between the exogenous NOVX gene carried by the vector and an endogenous NOVX gene 
in an embryonic stem cell. The additional flanking NOVX nucleic acid is of sufficient 
length for successful homologous recombination with the endogenous gene. Typically, 
several kilobases of flanking DNA (both at the 5'- and 3-termini) are included in the 
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vector. See, e.g., Thomas, et aL, 1 987. Cell 5 1 : 503 for ascription of homologous 
recombination vectors. The vector is ten introduced into an embryonic stem cell line {e.g., 
by electroporation) and cells in which the introduced NOVX : gene has 
homologously-recombined with the endogenous NOVX gene are selected. See, e.g., Li, et 
5 ak, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal {e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: TERATOCARCINOMAS and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 
1 13-1 52. A chimeric embryo can then be implanted into a suitable pseudopregnant female 

1 0 foster animal and the embryo brought to term. Progeny harboring the 

homologously-recombined DNA in their germ cells can be used to breed animals in which 
all cells of the animal contain the homologously-recombined DNA by germline 
transmission of the transgene. Methods for constructing homologous recombination 
vectors and homologous recombinant animals are described further in Bradley, 1991. Curr. 

15 Opin. Biotechnol 2: 823-829; PCT International Publication Nos.: WO 90/1 1354; WO 
91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that 
contain selected systems that allow for regulated expression of the transgene. One example 
of such a system is the cre/loxP recombinase system of bacteriophage PI . For a description 

20 , of the cre/loxP recombinase system, See, e.g., Lakso, et ah, 1992. Proc. Natl. Acad. Sci. 
USA 89: 6232-6236. Another example of a recombinase system is the FLP recombinase 
system of Saccharomyces cerevisiae. See, O'Gorman, et al. 9 1991. Science 251 : 1351-1355. 
If a cre/loxP recombinase system is used to regulate expression of the transgene, animals 
containing transgenes encoding both the Cre recombinase and a selected protein are 

25 required. Such animals can be provided through the construction of "double" transgenic 
animals, e.g., by mating two transgenic animals, one containing a transgene encoding a 
selected protein and the other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et aL, 1 997. Nature 385: 810-813. In brief, 

30 a cell {e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit 
the growth cycle and enter Go phase. Thequiescent cell can then be fused, e.g., through the 
use of electrical pulses, to an enucleated oocyte from an animal of the same species from 
which the quiescent cell is isolated. The reconstructed oocyte is then cultured such that it 
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develops to morula or blastocyte and then transferred to pseudopregnant female foster 
animal. The offspring borne of this female foster animal will be a clone of the animal from 
which the cell (e.g., the somatic cell) is isolated. 
Pharmaceutical Compositions 

5 The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies 

(also referred to herein as "active compounds") of the invention, and derivatives, fragments, 
analogs and homologs thereof, can be incorporated into pharmaceutical compositions 
suitable for administration. Such compositions typically comprise the nucleic acid 
molecule, protein, or antibody and a pharmaceutically acceptable carrier. As used herein, 

1 0 "pharmaceutically acceptable carrier" is intended to include any and all solvents, dispersion 
media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying 
agents, and the like, compatible with pharmaceutical administration. Suitable carriers are 
described in the most recent edition of Remington's Pharmaceutical Sciences, a standard 
reference text in the field, which is incorporated herein by reference. Preferred examples of 

1 5 such carriers or diluents include, but are not limited to, water, saline, finger's solutions, 
dextrose solution, and 5% human serum albumin. Liposomes and non-aqueous vehicles 
such as fixed oils may also be used. The use of such media and agents for 
pharmaceutically active substances is well known in the art. Except insofar as any 
conventional media or agent is incompatible with the active compound, use thereof in the 

20 compositions is contemplated. Supplementary active compounds can also be incorporated 
into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with 
its intended route of administration. Examples of routes of administration include 
parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal 

25 (i.e., topical), transmucosal, and rectal administration. Solutions or suspensions used for 
parenteral, intradermal, or subcutaneous application can include the following components: 
a sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, 
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl 
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; 

30 chelating agents such as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, 
citrates or phosphates, and agents for the adjustment of tonicity such as -sodium chloride or 
dextrose. The pH can be adjusted with acids or bases, such as hydrochloric acid or sodium 
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hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes or 
multiple dose vials made of glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
5 preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable 
under the conditions of manufacture and storage and must be preserved against the 
1 0 contaminating action of microorganisms such as bacteria and fungi. The carrier can be a 
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example, 
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable 
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a 
coating such as lecithin, by the maintenance of the required particle size in the case of 
1 5 dispersion and by the use of surfactants. Prevention of the action of microorganisms can be 
achieved by various antibacterial and antifungal agents, for example, parabens, 
chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be 
preferable to include isotonic agents, for example, sugars, polyalcohols such as manitol, 
sorbitol, sodium chloride in the composition. Prolonged absorption of the injectable 
20 compositions can be brought about by including in the composition an agent that delays 
absorption, for example, aluminum monostearate and gelatin. 

Sterile injectable solutions can be prepared by incdiporating the active compound 
(e.g., a NOVX protein or anti-NOVX antibody) in the required amount in an appropriate 
solvent with one or a combination of ingredients enumerated above, as required, followed 
25 by filtered sterilization. Generally, dispersions are prepared by incorporating the active 
compound into a sterile vehicle that contains a basic dispersion medium and the required 
other ingredients from those enumerated above. In the case of sterile powders for the 
preparation of sterile injectable solutions, methods of preparation are vacuum drying and 
freeze-drying that yields a powder of the active ingredient plus any additional desired 
30 ingredient from a previously sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can 
be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral 
therapeutic administration, the active compound can be incorporated with excipients and 
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used in the form of tablets, troches, or capsules. Oral compositions can also be prepared 
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is 
applied orally and swished and expectorated or swallowed. Pharmaceutically compatible 
binding agents, and/or adjuvant materials can be included as part of the composition. The 
5 tablets, pills, capsules, troches and the like can contain any of the following ingredients, or 
compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth 
or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid, 
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a glidant such 
as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring 

I0 V agent such as peppermint, methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
- aerosol spray from pressured container or dispenser that contains a suitable propellant, e.g. , 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmueosal or transdermal means. For 

1 5 transmueosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmueosal administration, detergents, bile salts, and fusidic 
acid derivatives. Transmueosal administration can be accomplished through the use of 
nasal sprays or suppositories. For transdermal administration, the active compounds are 

20 formulated into ointments, salves, gels, or creams aS generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will 

25 protect the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such ascthylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation 
of such formulations will be apparent to those skilled in the art. The materials can also be 

30 obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutically acceptable carriers. These can be 
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prepared according to methods known to those skilled in uftt, for example, as described 
in U.S. Patent No. 4,522,811, 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
5 herein refers to physically discrete units suited as unitary dosages for the subject to be 
treated; each unit containing a predetermined quantity of active compound calculated to 
produce the desired therapeutic effect in association with the required pharmaceutical 
carrier. The specification for the dosage unit forms of the invention are dictated by and 
directly dependent on the unique characteristics of the active compound and the particular 

1 0 therapeutic effect to be achieved, and the limitations inherent in the art of compounding 
such an active compound for the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 

1 5 stereotactic injection (see, e.g. , Chen, el ah, 1 994. Proc. Natl. Acad. Set. USA9\ : 

3054-3057). The pharmaceutical preparation of the gene therapy vector can include the 
gene therapy vector in an acceptable diluent, or can comprise a slow release matrix in 
which the gene delivery vehicle is imbedded. Alternatively, where the complete gene 
delivery vector can be produced intact from recombinant cells, e.g., retroviral vectors, the 

20 pharmaceutical preparation can include one or more cells that produce the gene delivery 
system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 
Screening and Detection Methods 

25 The isolated nucleic acid molecules of the invention can be used to express NOVX 

protein (e.g., via a recombinant expression vector in a host cell in gene therapy 
applications), to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in a 
NOVX gene, and to modulate NOVX activity, as described further, below. In addition, the 
NOVX proteins can be used to screen drugs or compounds that modulate the NOVX 

30 protein activity or expression as well as to treat disorders characterized by insufficient or 
excessive production of NOVX protein or production of NOVX protein forms that have 
decreased or aberrant activity compared to NOVX wild-type protein (e.g.; diabetes 
(regulates insulin release); obesity (binds and transport lipids); metabolic disturbances 
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associated with obesity, the metabolic syndrome X as well as anorexia and wasting 
disorders associated with chronic diseases and various cancers, and infectious 
disease(possesses anti-microbial activity) and the various dyshpidemias. In addition, the 
anti-NOVX antibodies of the invention can be used to detect and isolate NOVX proteins 
and modulate NOVX activity. In yet a further aspect, the invention can be used in methods 
to influence appetite, absorption of nutrients and the disposition of metabolic substrates in 
both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein 
activity. The invention also includes compounds identified in the screening assays 
described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds that bind to or modulate the activity of the membrane-bound form of a NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g.. Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, 
carbohydrates, lipids or other organic or inorganic molecules. Libraries of chemical and/or 
biological mixtures, such as fungal, bacterial, or algal -extracts, are known in the art and can 
be screened with any of the assays of the invention. 
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Examples of methods for the synthesis of moiecularfibraries can be found in the 
art, for example in: DeWitt, et aL, 1993. Proc. Natl Acad. ScL U.S.A. 90: 6909; Erb, et aL, 
1994. Proc. Natl. Acad ScL U.S.A. 91: 1 1422; Zuckermann, et aL, 1994. J. Med Chem. 37: 
2678; Cho, et aL, 1993. Science 261 : 1303; Carrell, et aL, 1994. Angew. Chem. Int. Ed 
5 Engl. 33: 2059; Carell, et aL, ]994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et 
aL, 1994. J. Med Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 

1 0 U.S. Patent 5,233,409), plasmids (Cull, et aL, 1 992. Proc. Natl. Acad. ScL USA 89: 
1 865-1 869) or on phage (Scott and Smith, 1 990. Science 249: 386-390; Devlin, 1 990. 
Science 249: 404-406; Cwirla, et aL, 1990. Proc. Natl. Acad ScL U.S.A. 87: 6378-6382; 
Felici, 1991. J. Mol. Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell that expresses a 

1 5 rnembrane-bound form of NOVX protein, or a biologically-active portion thereof, on the 
cell surface is contacted with a test compound and the ability of the test compound to bind 
to a NOVX protein determined. The cell, for example, can of mammalian origin or a yeast 
cell. Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or 

20 enzymatic label such that binding of the test compound to the NOVX protein or 

biologically-active portion thereof can be determined by detecting the labeled compound in 
a complex. For example, test compounds can be labeled with l25 1, 35 S, ,4 C, or 3 H, either 
directly or indirectly, and the radioisotope detected by direct counting of radioemission or 
by scintillation counting. Alternatively, test compounds can be enzymatically-labeled with, 

25 for example, horseradish peroxidase, alkaline phosphatase, or luciferase, and the enzymatic 
label detected by determination of conversion of an appropriate substrate to product. In 
one embodiment, the assay comprises contacting a cell that expresses a membrane-bound 
form of NOVX protein, or a biologically-active portion thereof, on the cell surface with a 
known compound that binds NOVX to form an assay mixture, contacting the assay mixture 

30 with a test compound, and determining the ability of the test compound to interact with a 
NOVX protein, wherein determining the ability of the test compound to interact with a 
NOVX protein comprises determining the ability of the test compound to preferentially 
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bind to NOVX protein or a biologically-active portion thereof as compared to the known 
compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion 
thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate {e.g. , stimulate or inhibit) the activity of the NOVX protein or 
biologically-active portion thereof. Determining the ability of the. test compound to 
modulate the activity of NOVX or a:biologically-active portion thereof can be 
accomplished,^ example, by determining the ability of the NOVX protein to bind to or 
interact with a NOVX target molecule. As used herein, a "target molecule" is a molecule 
with which a NOVX protein binds or interacts in nature, for example, a molecule on the 
surface of a cell that expresses a NOVX interacting protein, a molecule on the surface of a 
second cell, a molecule in the extracellular milieu, a molecule associated with the internal 
surface of a cell membrane or a cytoplasmic molecule. A NQVX target molecule can be a 
non-NOVX molecule or a NOVX protein or polypeptide of the invention. In one 
embodiment, a NOVX target molecule is a component of a signal transduction pathway 
that facilitates transduction of an extracellular signal<*g. a signal generated by binding of 
a compound to a membrane-bound NOVX molecule) through the cell membrane and into 
the cell. The target, for example, can be a second intercellular protein that has catalytic 
activity or a protein that facilitates the association of downstream signaling molecules with 
NOVX. 

Determining the ability of the NOVX protein to bind to or interact with a NOVX 
target molecule can be accomplished by one of the methods described above for 
determining direct binding. In one embodiment, determining the ability of the NOVX 
protein to bind to or interact with a NOVX target molecule can be accomplished by 
determining the activity of the target molecule. For example, the activity of the target 
molecule can be determined by detecting induction of a cellular second messenger of the 
target (i.e. intracellular Ca 2+ , diacylglycerol, IP 3 , etc.), detecting catalytic/enzymatic 
activity of the target an appropriate substrate, detecting the induction of a reporter gene 
(comprising a NOVX-responsive regulatory element operatively linked to a nucleic acid 
encoding a detectable marker, e.g. , luciferase), or detecting a cellular response, for 
example, cell survival, cellular differentiation, or cell proliferation. 
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In yet another embodiment, an assay of the inveni^n is a cell-free assay comprising 
contacting a NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or 
biologically-active portion thereof. Binding of the test compound to the NOVX protein can 
be determined either directly or indirectly as described above. In one such embodiment, 
the assay comprises contacting the NOVX protein or biologically-active portion thereof 
with a known compound that binds NOVX to form an assay mixture, contacting the assay 
mixture with a test compound, and determining the ability of the test compound to interact 
with a NOVX protein, wherein determining the ability of the test compound to interact with 
a NOVX protein comprises determining the ability of the test compound to preferentially 
bind to NOVX or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a Cell-free assay comprising contacting 
NOVX protein or biologically-active portion thereof with a test compound and determining 
the ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 
NOVX protein or biologically-active portion thereof. Determining the ability of the test 
compound to modulate the activity of NOVX can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to a NOVX target molecule by one of 
the methods described above for determining direct binding. In an alternative embodiment, 
determining the ability of the test compound to modulate the activity of NOVX protein can 
be accomplished by determining the ability of the NOVX protein further modulate a 
NOVX target molecule. For example, the catalytic/enzymatic activity of the target 
molecule on an appropriate substrate can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX 
protein or biologically-active portion thereof with a known compound that binds NOVX 
protein to form ah assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with a NOVX protein, wherein 
determining the ability of the test compound to interact with a NOVX protein comprises 
determining the ability of the NOVX protein to preferentially bind to or modulate the 
activity of a NOVX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples 
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of such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside.n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton* X-100, Triton® X-l 14, Thesit®, 
lsotridecypoly(ethylene glycol ether)„, N-dodecyl~N,N-dimethyl-3-ammonio-l -propane 

5 sulfonate, 3-(3-cholamidopropyl) dimethylamminiol- 1 -propane sulfonate <CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may 
be desirable to immobilize either NOVX protein or its target molecule to facilitate 
separation of complexed from uncomplexed forms of one or both.of.the proteins, as well as 

10' to accommodate automation of the assay . Binding of a test compound to NOVX protein, or 
' interaction of NOVX protein with a target molecule in the presence and absence of a 
; candidate compound, can be accomplished in any vessel suitable for containing the 
reactants. Examples of such vessels include microtiter plates, test tubes, and 
micro-centrifuge tubes. In one embodiment, a fusion protein can be provided that adds a 

1 5 domain that allows one or both of the proteins to be bound to a matrix. For example, 
GST-NO VX fusion proteins or GST-target fusion proteins can be adsorbed onto 
glutathione sepharose beads <Sigma Chemical, St. Louis, MO) or glutathione derivatized 
microtiter plates, that are then combined with the test compound or the test compound and 
either the non-adsorbed target protein or NOVX protein, and the mixture is incubated under 

20 conditions conducive to complex formation (e.g. , at physiological conditions for salt and 
pH). Following incubation, the beads or microtiter plate wells are washed to remove any 
unbound components, the matrix immobilized in the case of beads, -complex determined 
either directly or indirectly, for example, as described, supra. Alternatively, the complexes 
can be dissociated from the matrix, and the level of NOVX protein binding or activity 

25 determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 

30 (N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation 
kit, Pierce Chemicals, Rockford, 111 ), and immobilized in the wells of streptavidin-coated 
96 well plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or 
target molecules, but which do not interfere with binding of the NOVX protein to its target 
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molecule, can be derivatized to the wells of the plate, andtrobund target orNOVX protein 
trapped in the wells by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the NOVX protein or target 
molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity 
associated with the NOVX protein or target molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of 
NOVX mRNA or protein in the cell is determined. The level of expression of NOVX 
mRN A or protein in the presence of the candidate compound is compared to the level of 
expression of NOVX mRNA or protein in the absence of the candidate compound. The 
candidate compound can then be identified as a modulator of NOVX mRNA or protein 
expression based upon this comparison. For example, when expression of NOVX mRNA 
or protein is greater {i.e., statistically significantly greater) in the presence of the candidate 
compound than in its absence, the candidate compound is identified as a stimulator of 
NOVX mRNA or protein expression. Alternatively, when expression of NOVX mRNA or 
protein is less (statistically significantly less) in the presence of the candidate compound 
than in its absence, the candidate compound is identified as an inhibitor of NOVX mRNA 
or protein expression. The level of NOVX mRNA or protein expression in the cells can be 
determined by methods described herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay {see, e.g., U.S. Patent No. 5,283,317; 
Zervos, et al, 1993. Cell 72: 223-232; Madura,.*?/ al, 1993. J. Biol. Chem. 268: 
12046-12054; Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. 
Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or 
interact with NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX 
activity. Such NOVX-binding proteins are also involved in the propagation of signals by 
the NOVX proteins as, for example, upstream or downstream elements of the NOVX 
pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In 
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the other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. ]f the "bait" and the "prey" proteins are able to 
interact, in -vivo, forming a NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can 
be detected and cell colonies containing the functional transcription factor can be isolated 
and used to obtain the cloned gene that encodes the protein that interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 
corresponding complete gene sequences) can be used in numerous ways as polynucleotide 
reagents. By way of example, and not of limitation, these sequences can be used to:<0 
map their respective genes on a chromosome; and, thus, locate gene regions associated with 
genetic disease; (/i) identify an individual from a minute biological sample (tissue typing); 
and (Hi) aid in forensic identification of a biological sample. Some of these applications 
are described in the subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the NOVX sequences 
of SEQ ID NO:2w-l, wherein n is an integer between 1 and 33, or fragments or derivatives 
thereof, can be used to map the location of the NOVX genes, respectively, on a 
chromosome. The mapping of the NOVX sequences to chromosomes is an important first 
step in correlating these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 1 5-25 bp in length) from the NOVX sequences. Computer analysis of the 
NOVX, sequences can be used to rapidly select primers that do not span more than one 
exon in the genomic DNA, thus complicating the amplification process. These primersxan 
then be used for PCR screening of somatic cell hybrids containing individual human 
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chromosomes. Only those hybrids containing the human corresponding to the NOVX 
sequences will yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
{e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. 
By using media in which mouse cells cannot grow, because they lack a particular enzyme, 
but in which human cells can, the one human chromosome that contains the gene encoding 
the needed enzyme will be retained. By using various media, panels of hybrid cell lines 
can be established. Each cell line in a panel contains either a single human chromosome or 
a small number of human chromosomes, and a full set of mouse chromosomes, allowing 
easy mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, 
et al. 9 1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of 
human chromosomes can also be produced by using human chromosomes with 
translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day 
using a single thermal cycler. Using the NOVX sequences to design oligonucleotide 
primers, sub-localization can be achieved with panels of fragments from specific 
chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made usingcells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and 
dark bands develops on each chromosome, so that the chromosomes can be identified 
individually. The FISH technique can be used with a DNA sequence as short as 500 or 600 
bases. However, clones larger than 1 ,000 bases have a higher likelihood of binding to a 
unique chromosomal location with sufficient signal intensity for simple detection. 
Preferably 1,000 bases, and more preferably 2,000 bases, will suffice to get good results at 
a reasonable amount of time. For a review of this technique, see, Verma, et al., Human 
Chromosomes: A Manual of Basic Techniques (Pergamon Press, New York 1 988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
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marking multiple sites and/or multiple chromosomes. Reagents corresponding lo 
noncoding regions of the genes actually are preferred for mapping purposes. Coding 
sequences are more likely to be conserved within gene families, thus increasing the chance 
of cross hybridizations during chromosomal mapping. 

5 Once a sequence has been mapped to a precise chromosomal location, the physical 

position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between 
genes and disease, mapped to the same chromosomal region, can then be identified through 

10 linkage analysis (co-inheritance of physically adjacent genes), described in, e.g.. Egeland, 
et ai, 1987. Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a 
mutation is observed in some or all of the affected individuals but not in any unaffected 

1 5 individuals, then the mutation is likely to be the causative agent of the particular disease. 
Comparison of affected and unaffected individuals generally involves first looking for 
structural alterations in the chromosomes, such as deletions or translocations that are 
visible from chromosome spreads or detectable using PCR based on that DNA sequence. 
Ultimately, complete sequencing of genes from several individuals can be performed to 

20 confirm the presence of a mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested 
with one or more restriction enzymes, and probed on a Southern blot to yield unique bands 
25 for identification. The sequences of the invention are useful as additional DNA markers for 
RFLP ("restriction fragment length polymorphisms," described in U.S. Patent No. 
5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence ofselected portions of an 
30 individual's genome. Thus, the NOVX sequences described herein can be used to prepare 
two PCR primers from the 5'- and 3'-termini of the sequences. These primers can then be 
used to amplify an individual's DNA and subsequently sequence it. 
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Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of 
such DNA sequences due to allelic differences. The sequences of the invention can be used 
to obtain such identification sequences from individuals and from tissue. The NOVX 
5 sequences of the invention uniquely represent portions of the human genome. Allelic 
variation occurs to some degree in the coding regions of these sequences, and to a greater 
degree in the noncoding regions. It is estimated that allelic variation between individual 
humans occurs with a frequency of about once per each 500 bases. Much of the allelic 
variation is due to single nucleotide polymorphisms (SNPs), which include restriction 
1 0 fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. 
Because greater numbers of polymorphisms occur in the noncoding regions, fewer 
sequences are necessary to differentiate individuals. The noncoding sequences can 
1 5 comfortably provide positive individual identification with a panel of perhaps 1 0 to 1 ,000 
primers that each yield a noncoding amplified sequence of 100 bases. If coding sequences, 
such as those of SEQ ID NO:2fl-l , wherein n is an integer between 1 and 33, are used, a 
more appropriate number of primers for positive individual identification would be 
500-2,000. 

20 Predictive Medicine 



prognostic (predictive) puiposes to thereby treat an individual prophylactically. 
Accordingly, one aspect of the invention relates to diagnostic assays for determining 

25 NOVX protein and/or nucleic acid expression as well as NOVX activity* in the context of a 
biological sample {e.g., blood ? serum, cells, tissue) to thereby determine whether an 
individual is afflicted with a disease or disorder, or is at risk of developing a disorder, 
associated with aberrant NOVX expression or activity. The disorders include metabolic 
disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, 

30 cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. The invention also provides for 



The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
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prognostic (on^ictive) assays for determining whether an i^mdua) is at risk of 
developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
For example, mutations in a NOVX gene can be assayed in a biological sample. Such 
assays can be used for prognostic or predictive purpose to thereby prophylactically treat an 
5 individual -prior to the onset of a disorder characterized by or associated with NOVX 
protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic 
or prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
1 0 Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
- prophylactic treatment of an individual based on the genotype of the individual (e.g. , the 
genotype of the individual examined to determine the ability of the individual to respond to 
a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents 
1 5 (e.g., drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a 
biological sample involves obtaining a biological sample from a test subject and contacting 

20 the biological sample with a compound or an agent capable of detecting NOVX protein or 
nucleic acid (e.g., mRNA, genomic DNA) that encodes NOVX protein such that the 
presence of NOVX is detected in the biological sample. An agent for detecting NOVX 
mRNA or genomic DNA is a labeled nucleic acid probe*;apable of hybridizing to NOVX 
mRNA or genomic DNA. The nucleic acid probe can be, for example, a full-length NOVX 

25 nucleic acid, such as the nucleic acid of SEQ ID NO:2«-l, wherein n is an integer between 
1 and 33, or a portion thereof, such as an oligonucleotide of at least 15, 30,50, 100, 250 or 
500 nucleotides in length and sufficient to specifically hybridize under stringent conditions 
to NOVX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays 
of the invention are described herein. 

30 An agent for detecting NOVX protein is an antibody capable of binding to NOVX 

protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or 
more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., fab or 
F(ab'>2) can be used. The term "labeled", with regard to the probe or antibody, is intended 

81 



WO 03/03157] PCT/US02/31357 




to encompass direct labeling of the probe or antibody by coupling (i.e., physically linking) 
a detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluorescently-labeled secondary 
5 antibody and end-labeling of a DNA probe with biotin such that it can be detected with 
fluorescently-labeled streptavidin. The term "biological sample" is intended to include 
tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and fluids 
present within a subject. That is, the detection method of the invention can be used to 
detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well as 
1 0 in vivo. For example, in vitro techniques for detection of NOVX mRNA include Northern 
hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX 
protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of 
NOVX genomic DNA include Southern hybridizations. Furthermore, in vivo techniques 
1 5 for detection of NOVX protein include introducing into a subject a labeled anti-NOVX 
antibody. For example, the antibody can be labeled with a radioactive marker whose 
presence and location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
20 subject or genomic DNA molecules from the test subject. A preferred biological sample is 
a peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological . 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
25 NOVX protein, mRNA or genomic DNA is detected in the biological sample, and 

comparing the presence of NOVX protein, mRNA or genomic DNA in the control sample 
with the presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent 
30 capable of detecting NOVX protein or mRNA in a biological sample; means for 

determining the amount of NOVX in the sample; and means for comparing the amount of 
NOVX in the sample with a standard. The compound or agent can be packaged in a 
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suitable container. The kit can further comprise instructions for using the kit to detect 
NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
5 subjects having or at risk of developing a disease or disorder associated with aberrant 
NOVX expression or activity. For example, the assays described herein, such as the 
preceding diagnostic assays or the following assays, can be utilized to identify a subject 
having or at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. Alternatively, the prognostic assays can be utilized to identify a 

1 0 subject haying or at risk for developing a disease or disorder. Thus, the invention provides 
a method for identifying a disease or disorder associated with aberrant NOVX expression 
or activity in which a test sample is obtained from a subject and NOVX protein or nucleic 
acid (e.g., mRNA, genomic DNA) is detected, wherein the presence of NOVX protein or 
nucleic acid is diagnostic for a subject having or at risk of developing a disease or disorder 

1 5 associated with aberrant NOVX expression or activity. As used herein, a "test sample" 

refers to a biological sample obtained from a subject of interest. For example, a test sample 
can be a biological fluid (e.g., serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine 
whether a subject can be administered an agent (e.g., an agonist, antagonist, 

20 peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate) to 
treat a disease or disorder associated with aberrant NOVX expression or activity. For 
example, such methods can be used to determine whether a subject -can be effectively 
treated with an agent for a disorder. Thus, the invention provides methods for determining 
whether a subject can be effectively treated with an agent for a disorder associated with 

25 aberrant NOVX expression or activity in which a test sample is obtained and NOVX 

protein or nucleic acid is detected (e.g., wherein the presence of NOVX protein or nucleic 
acid is diagnostic for a subject that can be administered the agent to treat a disorder 
associated with aberrant NOVX expression or activity). 

The methods of the invention can also be used to detect genetic lesions in a NOVX 

30 gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, 
the methods include detecting, in a sample of cells from the subject, the presence or 
absence of a genetic lesion characterized by at least one of an alteration affecting the 
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integrity of a gene encoding a NOVX-protein, or the misexpression of the NOVX gene. 
For example, such genetic lesions can be detected by ascertaining the existence of at least 
one of: (/) a deletion of one or more nucleotides from a NOVX gene; (if) an addition of one 
or more nucleotides to a NOVX gene; (Hi) a substitution of one or more nucleotides of a 
5 NOVX gene, (iv) a chromosomal rearrangement of a NOVX gene; (v) an alteration in the 
level of a messenger RNA transcript of a NOVX gene, (vi) aberrant modification of a 
NOVX gene, such as of the methylation pattern of the genomic DNA, (v/i) the presence of 
a non-wiJd-type splicing pattern of a messenger RNA transcript of a NOVX gene, (v//i) a 
non-wild-type level of a NOVX protein, (ix) allelic loss of a NOVX gene, and (x) 

1 0 inappropriate post-translational modification of a NOVX protein. As described herein, 

there are a large number of assay techniques known in the art that can be used for detecting 
lesions in a NOVX gene. A preferred biological sample is a peripheral blood leukocyte 
sample isolated by conventional means from a subject. However, any biological sample 
containing nucleated cells may be used, including, for example, buccal mucosal cells. 

1 5 In certain embodiments, detection of the lesion involves the use of a probe/primer in 

a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), 
such as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) 
(see, e.g., Landegran, et ai, 1988. Science 241 : 1077-1080; and Nakazawa, el ai, 1994. 
Proc. Natl. Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for 

20 detecting point mutations in the NOVX-gene (see, Abravaya, et ai, 1 995. Nucl. Acids Res. 
23: 675-682). This method can include the steps of collecting a sample of cells from a 
patient, isolating nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, 
contacting the nucleic acid sample with one or more primers that specifically hybridize to a 
NOVX gene under conditions such that hybridization and amplification of the NOVX gene 

25 (if present) occurs, and detecting the presence or absence of an amplification product, or 
detecting the size of the amplification product and comparing the length to a control 
sample. It is anticipated that PCR and/or LCR may be desirable to use as a preliminary 
amplification step in conjunction with any of the techniques used for detecting mutations 
described herein. 

30 Alternative amplification methods include: self sustained sequence replication (see, 

Guatelli, et aL, 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional 
amplification system (see, Kwoh, et al 9 1989. Proc. Nail. Acad. Sci. USA 86: 1 173-1 177); 
Qp Replicase {see, Lizardi, et al, 1 988. BioTechnology 6:11 97), or any other nucleic acid 
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amplification method, followed by the detection of the amplified molecules using 
techniques well known to those of skill in the art. These detection schemes are especially 
useful for the detection of nucleic acid molecules if such molecules are present in very low 
numbers. 

In an alternative embodiment, mutations in a NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length s.zes are determined by gel electrophoresis and 
compared. Differences in fragment length sizes between sample and control DNA 
indicates mutations in the sample DNA. Moreover, the use of sequence specific ribozymes 
(see, e.g., U.S. Patent No. 5,493,531) can be used to score for the presence of specific 
mutations by development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing 
a sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human 
Mutation 7: 244-255; Kozal, et al., 1996. Nat. Med. 2: 753-759. For example,. genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al., supra. Briefly, a first hybridization array of 
probes can be used to scan through long stretches of DNA in a sample and control to 
identify base changes between the sequences by making linear arrays of sequential 
overlapping probes. This step allows the identification of point mutations. This is 
followed by a second hybridization array that allows the characterization of specific 
mutations by using smaller, specialized probe arrays complementary to all variants or 
mutations detected. Each mutation array is composed of parallel probe sets, one 
complementary to the wild-type gene and the other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the 
art can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim 
and Gilbert, 1977. Proc. Natl. Acad. Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. 
Sci. USA 74: 5463. It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays tsee, e,g., Naeve,*/ al, 
1995. Biotechniques 19: 448), including sequencing by mass spectrometry' <see^.g., PCT 



85 



WO 03/03 PCT/US02/31357 

International Publication No. WO 94/16101; Cohen, et al y 1996. Adv. Chromatography 36: 
127-162; and Griffin, et al, 1993. Appl. Biochem. Biotechnoi 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
5 RNA/DNA heteroduplexes. See, e.g., Myers, et a/., 1985. Science 230: 1242. In general, 
the art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent that cleaves single-stranded regions of the duplex such 

10 as which will exist due to basepair mismatches between the control and sample strands. 
For instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids 
treated with Si nuclease to enzymatically digesting the mismatched regions. In other 
embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with 
hydroxylamine or osmium tetroxide and with piperidine in order to digest mismatched 

15 regions. After digestion of the mismatched regions, the resulting material is then separated 
by size on denaturing polyacrylamide gels to determine the site of mutation. See, e.g., 
Cotton, et al t 1988. Proc. Natl Acad. Set USA 85: 4397; Saleeba, et al, 1992. Methods 
Enzymol 217: 286-295. In an embodiment, the control DNA or RNA can be labeled for 
detection. 

20 In still another embodiment, the mismatch cleavage reaction employs one or more 

proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations 
in NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. 
coli cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells 

25 cleaves T at G/T mismatches. See, e.g., Hsu, et al. t 1 994. Carcinogenesis 15: 1657-1662. 
According to an exemplary embodiment, a probe based on a NOVX sequence, e.g., a 
wild-type NOVX sequence, is hybridized to a cDNA or other DNA product from a test 
cell(s). The duplex is treated with a DNA mismatch repair enzyme, and the cleavage 
products, if any, can be detected from electrophoresis protocols or the like. See, e.g., U.S. 

30 Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to 
identify mutations in NOVX genes. For example, single strand conformation 
polymorphism (SSCP) may be used to detect differences in electrophoretic mobility 
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between mutant and wild type nucleic acids. See. e.g., Orita, el al, 1989. Proc. Natl. Acad. 
Sci. USA: 86: 2766; Cotton, 1993. Mulal. Res. 285: 125-144; Hayashi, 1992. Genet. Anal 
Tech. Appl. 9: 73-79. Single-stranded DNA fragments of sample and control NOVX 
nucleic acids will be denatured and allowed to renature. The secondary structure of 
5 single-stranded nucleic acids varies according to sequence, the resulting alteration in 
electrophoretic mobility enables the detection of even a single base change. The DNA 
fragments may be labeled or detected with labeled probes. The sensitivity of the assay may 
be enhanced by using RNA (rather than DNA), in which the secondary structure is more 
sensitive to a change in sequence. In one embodiment, the subject method utilizes 

1 0 heteroduplex analysis to separate double stranded heteroduplex molecules on the basis of 
changes in electrophoretic mobility. See, e.g., Keen, et al, 1991 . Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing 
gradient € el electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. 

1 5 When DGGE is used as the method of analysis, DNA will be modified to insure that it does 
not completely denature, for example by adding a GC clamp of approximately 40 bp of 
high-melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient is 
used in place of a denaturing gradient to identify differences in the mobility of control and 
sample DNA. See, e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

20 Examples of other techniques for detecting point mutations include, but are not 

limited to, selective oligonucleotide hybridization, selective amplification, or selective 
primer extension. For example, oligonucleotide primers may be prepared in which the 
known mutation is placed centrally and then hybridized to target DNA under conditions 
that permit hybridization only if a perfect match is found. See, e.g., Saiki, et al, 1986. 

25 Nature 324: 1 63; Saiki, et al, 1 989. Proc. Natl. Acad. Sci. USA 86: 6230. Such allele 
specific oligonucleotides are hybridized to PCR amplified target DNA or a number of 
different mutations when the oligonucleotides are attached to the hybridizing membrane 
and hybridized with labeled target DNA. 

Alternatively, allele specific amplification technology that depends on selective 

30 PCR amplification may be used in conjunction with the instant invention. Oligonucleotides 
used as primers for specific amplification may carry the mutation of interest in the center of 
the molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, 
et al, 1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer 
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where, under appropriate conditions, mismatch can prevent, or reduce polymerase 
extension (see, e.g., Prossner, 1993. Tibteck 11: 238). In addition it may be desirable to 
introduce a novel restriction site in the region of the mutation to create cleavage-based 
detection. See, e.g., Gasparini, etal, 1992. Mol. Cell Probes 6: 1. It is anticipated that in 
5 certain embodiments amplification may also be performed using Taq ligase for 

amplification. See, e.g., Barany, 1991. Proc. Natl Acad. Sci. USA 88: 189. In such cases, 
ligation will occur only if there is a perfect match at the 3'-terminus of the 5' sequence, 
making it possible to detect the presence of a known mutation at a specific site by looking 
for the presence or absence of amplification. 
1 0 The methods described herein may be performed, for example, by utilizing 

pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving a NOVX 
gene. 

1 5 Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in 

which NOVX is expressed may be utilized in the prognostic assays described herein. 
However, any biological sample containing nucleated cells may be used, including, for 
example, buccal mucosal cells. 



(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders, The 
disorders include but are not limited to, e.g., those diseases, disorders and conditions listed 
above, and more particularly include those diseases, disorders, or conditions associated 

25 with homologs of a NOVX protein, such as those summarized in Table A. 

In conjunction with such treatment, the pharmacogenomics (i.e., the study of the 
relationship between an individual's genotype and that individual's response to a foreign 
compound or drug) of the individual may be considered. Differences in metabolism of 
therapeutics can lead to severe toxicity or therapeutic failure by altering the relation 

30 between dose and blood concentration of the pharmacologically active drug. Thus, the 
pharmacogenomics of the individual permits the selection of effective agents (e.g., drugs) 
for prophylactic or therapeutic treatments based on a consideration of the individual's 
genotype. Such pharmacogenomics can further be used to determine appropriate dosages 



Pharmacogenomics 
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Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
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and therapeutic regimens. Accordingly, the activity of NOVX protein, expression of 
NOVX nucleic acid, or mutation content of NOVX genes in an individual can be 
determined to thereby select appropriate agent(s) for therapeutic or prophylactic treatment 
of the individual. 

5 Pharmacogenomics deals with clinically significant hereditary variations in the 

response to drugs due to altered drug disposition and abnormal action in affected persons. 
See e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Linder, 1997. 
Clin. Chem., 43: 254-266. In general, two types of phaimacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act 

10 on the body (altered drug action) or genetic conditions transmitted as single factors altering 
the way the body acts on drugs <altered drug metabolism). These pharmacogenetic 
conditions can occur either as rare defects or as polymorphisms. For example, 
glucose-6-phosphate dehydrogenase (G6PD) deficiency is a common inherited 
enzymopathy in which the main clinical complication is hemolysis after ingestion of 

1 5 oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption of 
fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
20 cytochrome pregnancy zone protein precursor enzymes CYP2D6 and CYP2C1 9) has 

provided an explanation as to why some patients do not obtain the expected drug effects or 
show exaggerated drug response and serious toxicity after taking the standard and safe dose 
of a drug. These polymorphisms are expressed in two phenotypes in the population, the 

extensive metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different 

v 

25 among different populations. For example, the gene coding for CYP2D6 is highly 
polymoiphic and several mutations have been identified in PM, which all lead to the 
absence of functional CYP2D6. Poor metabolizes of CYP2D6 and CYP2C1 9 quite 
frequently experience exaggerated drug response and side effects when they receive 
standard doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic 

30 response, as demonstrated for the analgesic effect of codeine mediated by its 

CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6-gene amplification. 
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Thus, the activity of NOVX protein, expression onTOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
5 drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency 
when treating a subject with a NOVX modulator, such as a modulator identified by one of 
the exemplary screening assays described herein. 

10 Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of NOVX (e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. 
For example, the effectiveness of am agent determined by a screening assay as described 

1 5 herein to increase NOVX gene expression, protein levels, or upregulate NOVX activity, 
can be monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, 
protein levels, or downregulated NOVX activity. Alternatively, the effectiveness of an 
agent determined by a screening assay to decrease NOVX gene expression, protein levels, 
or downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 

20 increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have 
been implicated in, for example, a cellular proliferation or immune disorder can be used as 
a "read out" or markers of the immune responsiveness of a particular cell. 



25 modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) 
that modulates NOVX activity (e.g., identified in a screening assay as described herein) can 
be identified. Thus, to study the effect of agents on cellular proliferation disorders, for 
example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for the 
levels of expression of NOVX and other genes implicated in the disorder. The levels of 

30 gene expression (i.e.. a gene expression pattern) can be quantified by Northern blot analysis 
or RT-PCR, as described herein, or alternatively by measuring the amount of protein 
produced, by one of the methods as described herein, or by measuring the levels of activity 
of NOVX or other genes. In this manner, the gene expression 'pattern can serve as a 



By way of example, and not of limitation, genes, including NOVX, that are 
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marker, indicative of the physiological response of the cells to the agent. Accordingly, this 
response state may be determined before, and at various points during, treatment of the 
individual with the agent. 

In one embodiment, the invention provides a method for monitoring the 
5 effectiveness of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, 
peptide, peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by 
the screening assays described herein) comprising the steps of (i) obtaining a 
pre-administration sample from a subject prior to administration of the agent; (it) detecting 
the level of expression of a NOVX protein, mRNA, or genomic DNA in the 

1 0 ;preadministration sample; (Hi) obtaining one or more post-administration samples from the 
subject; (iv) detecting the level of expression or activity of the NOVX protein, mRNA, or 
genomic DNA in the post-administration samples; (v) comparing the level of expression or 
activity of the NOVX protein, mRNA, or genomic DNA in the pre-administration sample 
with the NOVX protein, mRNA, or genomic DNA in the post administration sample or 

1 5 samples; and (vi) altering the administration of the agent to the subject accordingly. For 
example, increased administration of the agent may be desirable to increase the expression 
or activity of NOVX to higher levels than detected, i.e., to increase the effectiveness of the 
agent. Alternatively, decreased administration of the agent may be desirable to decrease 
expression or activity of NOVX to lower levels than detected, i.e., to decrease the 

20 effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include but are not limited to, e.g., those 
25 diseases, disorders and conditions listed above, and more particularly include those 

diseases, disorders, or conditions associated with homologs of a NOVX protein, such as 
those summarized in Table A. 

These methods of treatment will be discussed more frilly, below. 

Diseases and Disorders 

30 Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
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25 



activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 
may be utilized include, but are not limited to: (/) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (//) antibodies to an aforementioned peptide; 
(iii) nucleic acids encoding an aforementioned peptide; (iv) administration of antisense 
nucleic acid and nucleic acids that are "dysfunctional" {i.e., due to a heterologous insertion 
within the coding sequences of coding sequences to an aforementioned peptide) that are 
utilized to "knockout" endogenous function of an aforementioned peptide by homologous 
recombination {see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention 
or antibodies specific to : a peptide of the invention) that alter the interaction between an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 
may be utilized include, but are not limited to, an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample {e.g., from biopsy tissue) and assaying it in vitro 
for RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs 
of an aforementioned peptide). Methods that are well-known within the art include, but are 
not limited to, immunoassays {e.g., by Western blot analysis, immunoprecipitation 
followed by sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, 
immunocytochemistry, etc.) and/or hybridization assays to detect expression of mRNAs 
{e.g., Northern assays, dot blots, in situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease 
or condition associated with an aberrant NOVX expression or activity, by administering to 
the subject an agent that modulates NOVX expression or at least one NOVX activity. 
Subjects at risk for a disease that is caused or contributed to by aberrant NOVX expression 
or activity can be identified by, for example, any or a combination of diagnostic or 
prognostic assays as described herein. Administration of a prophylactic agent can occur 
prior to the manifestation of symptoms characteristic of the NOVX aberrancy, such that a 
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disease or disorder is prevented or, alternatively, delayed in its progression. Depending 
upon the type of NOVX aberrancy, for example, a NOVX agonist or NOVX antagonist 
agent can used for treating the subject. The appropriate agent can be determined based 
on screening assays described herein. The prophylactic methods of the invention are 
5 further discussed in the following subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX 
expression or activity for therapeutic purposes. The modulatory method of the invention 
" involves contacting a cell with an agent that modulates one or more of the activities of 

1 0 NOVX protein activity associated with the cell: An agent that modulates NOVX protein 
activity can be an agent as described herein, such as a nucleic acid or a protein, a 
naturally-occurring cognate ligand.of a NOVX protein, a peptide, aNQVX 
peptidomimetic, or other small molecule. In one embodiment, the agent stimulates one or 
more NOVX protein activity. Examples of such stimulatory agents include active NOVX 

1 5 protein and a nucleic acid molecule encoding NOVX that has been introduced into the cell. 
In another embodiment, the agent inhibits one or more NOVX protein activity. Examples 
of such inhibitory agents include antisense NOVX nucleic acid molecules and anti-NOVX 
antibodies. These modulatory methods can be performed in vitrp {e.g., by culturing the cell 
with the agent) or, alternatively, in vivo (e.g., by administering the agent to a subject). As 

20 such, the invention provides; methods of treating an individual afflicted with a disease or 
disorder characterized by aberrant expression or activity of a NOVX protein or nucleic acid 
molecule. In one embodiment, the method involves administering an agent {e.g., an agent 
identified by a screening assay described herein), or combination of agents that modulates 
(e.g., up-regulates or down-regulates) NOVX expression or activity. In another 

25 embodiment, the method involves administering a NOVX protein or nucleic acid molecule 
as therapy to compensate for reduced or aberrant, NOVX expression or activity. 

. Stimulation of NOVX activity is desirable in situations in which NOVX is 
abnormally downregulated and/or in which increased NOVX activity is likely to have a 
beneficial effect. One example of such a situation is where a subject has a disorder 

30 characterized by aberrant cell proliferatipn and/or differentiation (e.g. , eancer or immune 
associated disorders). Another example of -such a situation is where the subject has a 
gestational disease (e.g., preclampsia). 
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Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration 
is indicated for treatment of the affected tissue. 
5 In various specific embodiments, in vitro assays mky be performed with 

representative cells of the type(s) involved in the patient's disordeMo determine if a given 
Therapeutic exerts the desired effect upon the cell type(s). Compounds for use in therapy 
may be tested in suitable animal model systems including, but not limited to rats, mice, 
chicken, cows,- monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, 
1 0 for in vivo testing, any of the animal model system known in the art may be used prior to 
administration to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders. The 

1 5 disorders include but are not limited to, e.g., those diseases, disorders and conditions listed 
above, and more particularly include those diseases, disorders, or conditions associated 
with homologs of a NOVX protein, such as those summarized in Table A. 

As an example, a cDNA encoding the NOVX protein of the invention may be 
useful in gene therapy, and the protein may be useful when administered to a subject in 

20 need thereof. By way of non-limiting example, the compositions of the invention will have 
efficacy for treatment of patients suffering from diseases, disorders, conditions and the like, 
including but not limited to those listed herein. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein 

25 the presence or amount of the nucleic acid or the protein are to be assessed. A further use 
could be as an anti-bacterial molecule (i.e., some peptides have been found to possess 
anti-bacterial properties). These materials are further useful in the generation of antibodies, 
which immunospecifically-bind to the novel substances of the invention, for use in 
therapeutic or diagnostic methods. 

30 The invention will be further described in the following examples, which do not 

limit the scope of the invention described in the claims. 
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EXAMPLES 

Example A: Polynucleotide and Polypeptide Sequences, and Homology Data 
Example 1. 

The NOV1 clone was analyzed, and the nucleotide and encoded polypeptide 
5 sequences are shown in Table 1 A. 



Table 1 A. NOV1 Sequence Analysis 




SEQ ID NO: 1 595 bp 


NOV la, 
CGI 16579-01 
DNA Sequence 


CGCTGCGGAAAGTTGGGGCAACCTGTTGCTACT^ 

TGCTGGTGAGCAGCCCCGGCXJTGCCCCGCGGGCTGGAAGAGGCGGCGGCGTGATGCGGCCCGTGGA^ 
CGGACGAGGCGCGGGAGCCCCGCGAGGAGCCGGGCAGCCCGCTGAGCCCCGCGCCCCGCGCCGGGCGC 
GAGAACCTGGCCTCCCTGGAGCXSaSAGCGCGCCCGGGCGCAC^ 

GATCCAGAGCCTGCTCGACGCCATCAAGAGTGAGGTGGAGGCAGAGGAGCGGGGCGCCCGGGCCCCAG 
CACCCCGCCCGCGTGCGGAGGCTGAGGAGCGGGTGGCTCGGCTGTGC^ 

GCGGAGGCGGCGCGGATGGGCAGGCGGATCGTGGAGCTGC7\CCAGCGGATCGCCGGCTGCGAGTGCTC 
CTGAGCCGGCGAGGCCGCGCGGGTCTGGAGCGGAGCGCGGCGGGGAGTGTCCXX; 


GGTGG CCAACTGACGAACTGTGTC ACCTGATAAGGAGTCX3 TGCTGCTGG AC 




ORF Start: at 4 } ORF Stop: TGA at 478 




SEQ ID NO: 2 |l 58 aajMW at 1 7097.1 kD 


NOV la, 
CGI 16579-01 
Protein 
Sequence 


CGKLGQPVASLWGDSEASALAAGEQPRRAPRAGRGGGVMRPVDADEAREPREEPGSPLSPAPRAGRE 
N LASLERERARAH WRARR KLLE I QS LLDAI KS E VEAEERG ARA P A P R P RAEAEER VARLCAE AERKAA 
EAARMGRRIVELHQRIAGCECC 




SEQ ID NO: 3 (717 bp | 


NOV lb, 
CGI 16579-02 
DNA Sequence 


ATGCCTCAGCCTCCCACCCCCTCC^TGGGCTCCTGTGCTGCCCGAGCCTCCTCX5 
CTCCTCCACGGCGCCCAGTCCCATCAGCACCX^GGGCTGAGGAGTGTGGGCGCACG^ 
GCAGGCAGCTCCACCTG CAGCGCTGGACCGCAGGTGTCGTAAAAGGGCCG CAGTGGCAGCGTCCTGGC 
CX5ACGGCTAGTAGCCCATTTTGGATACCGTCCTCGCTGCGGAAAGTTGGOT 

GGTQ3TTGGTGACAGCGAGGCTTCCG CGCTCG CTGCTGGTGAG CAG CCCCGGCGTGCCCCGCGGGCTG 
GAAGAGGCGGCGG CGTG ATGCGG CCCGTGGACGCGGACG AGG CXJCGGGAGCXXTCGCG AGGAG CCGGGC 
AGCCCGCTG AG CCCCGCG CGCCGCGCCGGGGGCG7VGAACCTGGCCTCCCTGG AGCGCX^GOG CX3 CCCG 
GGCGCACTGGCGOKaCCCGCAGGAAGCTGCTGGAGATGCAGA^^ 

TGGAGGCAGAGGAGCGGGGCGCCCGGGCCCCAGCACCGCGCCCG CGTG CGGAGGCTGAGGAG CGGGTG 
GCTCGGCTGTG CGCCGAAG CAGAGAGGAAGGCTGCGG AGGCGGOTCGGATKX^CAGGCGGATGGTGAA 
GCTGCACCAGCGGATCGCCGGCTGCGAGTGCTGCTGA 




ORF Start: ATG at 1 | ORF Stop: TGA at 7 1 5 




SEQ ID NO: 4 |238 aa 


MWat 25761.0kD 


NOV lb, 

CG 11 6579-02 

Protein 

Sequence 


MPEPPTPSMGSCAARASSTSTTPCSTAPSPITT()GLRSVGA^ 

RRLVAHFGYRPRCGKIX^QPVASLWGDSEASAIJ^GEQPRRAPRAGRGGGVMRPVDADEAREPREE^ 
S PLSPAPRAGRENLASLERERARAHWRARRKLLE IQS LLDAI KSEVEAEERGARAPAPRPRAEAEERV 
ARLCAEAER KAAEAARMGRR I VKLHQR IAGCECC ■ 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table IB. 



• Table IB. Comparison of NOVla against NOVlb. 


• 

i 

Protein Sequence 


NOVla Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 
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NOV lb 


I..I58 


79/158(50%) 




81. .238 


80/158(50%) 



Further analysis of the NOV la protein yielded the following properties shown in 
Table 1C. 



Table 1C. Protein Sequence Properties NOVla 


PSort 
analysis: 


0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 
(peroxisome); 0.1 000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 

analysis: ! 


No Known Signal Sequence Predicted 



5 

A search of the NOVla protein against the GENESEQ database, a proprietary 



database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table ID. 



Tabic ID. GENESEQ Results for NOVla 


GENESEQ 
Identifier 


Protcin/Organism/Length [Patent #, 
Date] 


NOVla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAU72789 


Human anticancer protein #2 - Homo 
sapiens, 1 27 aa. [CN 1 3 1 3298-A, 
19-SEP-2001] 


40..156 
K.125 


55/125 (44%) 
69/125 (55%) 


2e-l7 


AAU27977 


Human contig polypeptide sequence 
#130 - Homo sapiens, 1 64 aa.' 
[WO200164834-A2.07-SEP-2001] j 


40..156 
38.. 162 


55/125 (44%) 
69/125(55%) 


2e-17 


AAU27805 


Human full-length polypeptide 
sequence #130 - Homo sapiens, 127 
aa. [WO200t64834-A2, 
07-SEP-2001) 


40.. 156 
1..125 


55/125 (44%) 
69/125 (55%) 


2e-17 


ABP41776 


Human ovarian antigen HNOKE42, 
SEQ ID NO:2908 - Homo sapiens, 
148 aa. [WO200200677-A1, 
03-JAN-2002) 


40..156 
22.. 146 


53/125 (42%) 
67/125 (53%) 


7e-15 


AAY73333 


HTRM clone 1 760 1 85 protein 
sequence - Homo sapiens, 127 aa. 
[W09957 1 44-A2, 1 1 -NOV- 1 999] 


40.. 156 
1.-125 


53/125 (42%) 
67/125 (53%) 


7e-15 



10 

In a BLAST search of public sequence databases, the NOV la protein was found to 
have homology to the proteins shown in the BLASTP data in Table IE. 
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Table IE. Public BLASTP Results for NOVla 


Protein 

Accession 

Number 


Protein/Organism/Lcngth 


NOVla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 




Hypothetical 13.4 kDa protein - 
Homo sapiens (Human), 1 19 aa. 


40..158 
1..U9 


119/119(100%) 
119/119(100%) 


le-62 


Q96HT8 


Unknown (protein for MGC:965l) 
fPP784^ - Homo saniens (Human} 
127 aa. 


40..156 
1 ..125 


55/125(44%) 
69/125(55%) 


7e-17 


Q9Y605 


T-cell activation protein - Homo 
sapiens (Human), 127 aa. 


40..156 
1..125 


53/125 (42%) 
67/125(53%) 


2e-14 


Q9CQL7 


9l30413I22Rik protein (RIKEN 
cDNA 91 30413122 gene) - Mus 
musculus (Mouse), 125 aa. 


40..I56 
1 ..123 


54/133(40%) 
69/133(51%) 


3e-10 


; Q9CX68 

! 

L 


9!30413I22Rik protein - Mus 
musculus (Mouse), 126 aa. 


40..I47 
1-114 


50/124(40%) 
64/124 (51%) 


7e-09 



10 



PFam analysis predicts that the NOVla protein contains the domains shown in the 
Table IF. 



Table IF. Domain Analysis of NOVla 


Pfam Domain 


NOVla Match Region 


Identities/ 
Similarities 

j for the Matched Region 




Expect Value 


No Significant Matches Found To 


Publicly Searchable 


Domains 



Example 2. 

The NOV2 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 2A. 



Table 2A. NOV2 Sequence Analysis 




SEQIDNO:5 3411 bp | 


NOV2a, 
CGI 261 19-01 
DNA Sequence 


^GGCCTTCTGGTGGACCTCCACTCCCAC^ 


GGAGATGGAACGCCCX!CACCCIXXCTCGACACTTTC 

GCGGC^CCCTCAATTTTCACCCGGTGTGGACATCrGG 

CAAATAGTACAGCTTAAAGCAATAAATGTAGATCTC 

TGATGCTCTTAGTCAGCGGGATAAAGTAAAATTCACTOTTCA^ 

AACAAAAOGAGTTTTCAGTTCTTOGGCAACATGAGG^ 

AATGAAGACTATGCAGGTTATATCATTCCACCAGCACC^CCAAGACCTGATTTTC 
AAAACTACAGAAGCTTGGTGAAGGAGAAGGGTCAATGACGAAGGAAGAATT^ 
AACrcGAAGCTGAATATTTGGCAATATTCAAGAAGACAGTT^ 
GTGGC^G«CATCCTATTTTGAGAAGAGATTTAAATTTCCATC 

G AGTGTG OGAGG AAAAAATAAAAAAG AG AAACTTGAAGACTTCI^^ CAG 
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ATGGAGTAATCGTTTCAGGAGTAAAGGATGTAGATGATTTCTTTGAGCACGAACGAACATTTCTTTTG 

GAATATCATAACCG AGTTAAGG ATG CATCTG CTAAATCTGAT AG AATG ACAAG ATCCCACAAAAG TG C 

TGCAGATGATTACAATAGAATTGGTTCTTCATTATATGCTTTAGGAACTCAGGATTCTACAGATATAT 

GCAAGTTTTTTCTCAAAGTTTCAGAACTGTTCGATAAAACAAGAAAAATAGAAGCACGAGTGTCTGCT 

GATGAAGACCTGAAACTTTCTCATCTTTTAAAATATTACTTAAGAGAATCTCAAGCTGCTA^ 

CCTGTATCGAAGGTCTAGGTCACTAGTGGATTATGAAAATGCTAATAAAGCACTGGATAAAGCAAGAG 

CAAAAAATAAAGATGTTCTACAGGCCGAAACTTCCCAACAATTATGTTGTCAGAAATTT^ 

TCTGAGTCTGCAAAACAAGAACTTATAGATTTTAAGACAAGAAGAGTTGCTGCATTCAG 

AG TGG AA CTG G CAG AGTTAG AA CTG AAG CATG CAAAG G G TAA TCT ACAGTTG CTG CAG AACTG CCTG G 

CAGTGTTAAATGGAGACACATAAGCCACACTCCGCCTTCCTGTTAAAAAGGGCTGCCTTCCTTCAAAT 


TTTATTTTTGTTTTCTTAATGATGTTAAGCATTTATGCTCACT 


AAGTG CATCAACTCCTCTTTTTCTG AG AAACATGG AG CAG CG CACG CCCAGG CG ATG PCAGTPTGTGT 


G CCGTG ATG C CG CACTGTGTTCCCCATG AC^GTGGTCCATC^ 


CAAAGTTCATTCTTCrTTAAAGTAGCCTCTATAACTCTGTTTATTTTATAAATAG 


TG CCACTCTTATTTACCTTTAAATAATTTCTGAAATTTAACCTTTTCAGAATG CATTGTTG AAACAAG 


ATAAAG ATTG CCTTTTTTGAATTTTTTAAATTTTGTTTTTAAAAGCATATACCACCTTAGTTCATTCA 


TGTATCCTGGTAAAGCATCTTAATCAGACTTATTTTTAATTACTGAATATTTCTTAGACGTTTTG^ 


CAGATTTTATGTAATCTTTATAAGTATGATTTCTGAAGAAAAGCAAATC 


AACTTGTAG ACTAAACCAAGTATTGTAAAATAAACAGCGATAACAGTG ATAGTTTTT A A rrPTaTrrT 


CATTG TATCACTCTGG AAAATGTGG AGTAGCTGT AA T AAATCTAPTPPTGT ATTATGPTTTA P ap TP r 

a a w a #» A x w x Vwrwv^ x VJ A wVJ#lw X «»W^ A VJ A A *»*M» X W X *»V^ X V_ X VJ A 1 X ^% X VJr v_ 1 1 I ^*w^^Vj X \Jv 


AGGTCCTAGTTTTTCTTTTTTCTCATTTfTTT^ 

^»w^* * * * A A X A AAAXXXV.A AAA V^ A A A A WrW» A XJNJ^-*V A V- X V— w^^^\^rVn^VJI X VvnUUiVi X V- \_, L 1 J 


TACAAAAGAATGAACTGP/TCPTrrrGTGTGTAP/I^PAT^ 

* *»^-^»*»*»*»^-**»*» x vnnv A w X w w X V- X VJ A VJ X ^J a i*v A A a #»VJ^^^%VJ VJ X N7\k3wT\^\ X WVJVJ.>Y\_- ,rtVJ.r>Lj\jl^_^\\jlj x J> /4Aj a 


GACAGTTATTCCTGAAATACAGGAGPAGAGTAPAGTP/TGTTGTGGTTTPPPGGATT 

w*»XJ X A «• A A %■* W A W#T/T^i A n\*/)vAJOw\*/^wnw A ##\»«»*»VJ X A VJ A X VJ A VJVJ XXX VV# v\Jwr\ X X LvwVvvv X m\\J X 1 


CAG CC AATTAAG CATG AG ACATAGGCCATTGAGCCACTTAGTAGTTATGCGAGTGG AT AG ATTfifiT at 

w a a rinwwn x wnwnw/^ a i»«j\jv*wi a A vi/^w w v^/iv X A *VVJ X «AVJ A X A vUvAw X VJVJ/-\ X /»VJ^p\ 1 X \J>J X *r* X 


G TAGAGGG AAAG AGGTCTG CTGT AAAG AACAACACTTG TTTGTCTGTGGGG AAAG A A A AGP AG A A T a p 

w x rtwnww VJiirVlwriWw A W X X VJ A iT^*<i\J/*/» V^-#k*V\*T*V»» X A VJ AAA VJ A V_ X VJ A VJ VJV3VJ>\>T-r\lJl X>A^A>\i f*S^f\f\ X /t#V* 


TTG AG ATG AAAGTTGG CATAPAAATAGG ATAPTATPG PPAGT AGTT ATATTA PA A A P A TT fi?rrrrrT 


TTCTAGTG TG AATG AACATT AG A CAPATT ATTG TP ATTCPT AG TTT A A AGTT A AGPTTP rcTrm ttp r* 


ATTTTTCC ACTATCTTTTTPTA ATTTTTPTA PP ATTTGG AG APPGTAGGP A TTTP fZC r , r*rr , Tr*a rrrr 1 


TTGGATGGGTTPPTAGTTTGTTTAPATTTTPPTG A APPPTPPTG AGP^PfP^TTPTTPPTnT a r Tnr>r> 


CAG TCGTG ATG ATTPP APAPTTPPTP JlCiCOCi PATGTTGTPTTG PPTP ATTP A TT2 2iP nvr TP a r* rr tt 


TCGTPTCTT/TAAP/rGAPATGTTPPPPAGTGPTGTTTGAAPTGTTGAGTTTPPGTT^ 

* A v> x V- aaa a vjawi x VJ X A V#uV»wl\J A VJ V— A VJ AAA \JJ+*%y*~ X VJ A X VJx^VJ XXX vv*u X X VJ \^ X VJ Vj y_. X VJp\\J X VJ v-« 


GTTTTGTCCTTC A CXSTAACCTTP^C/rGGTAAAAATAAGCCPATGTGATGTPP APPAGTf^G ATP a atpp 

w * A A A W A V^- V A X WPJV^VJ X V- X X V^VJ V^ A WV X/VTVVlrt X /ViVJX-.V- X VJ X VJ/A A VJ X V» UAVvAv X 0\j/\ I \J/\*\ X VJ L- 


TGGACCGAGAGCCCTAGCTTCTCGATCCAGGTCTAGGCCCTTCATCTGCTCCT 


GGTTTCCTTGACCTCTCCCTCAGTTCrCGACrCr^ 


TGAGGATTAATAAATGTTGGTACTCTG CTTTGG AAATGTGAAAATG CrcTGTAAATGTTAAG AAATAC 


TAAGTATAGGGCCAGAAGCTATACAGTGTTTCACTTAACCGTTTGCCAT^ 


TCITTTCTGGGGAAGGAAGTAGAGTGGAAGGTGCTVTCCCTTGGCCCCTGGTT^ 


TTATTGTAGGAATGCACTCTAAAAAGTGGGCGTAGAATGAAAGCAGCCGTCCAGTGGTCCT 


CTGTAGTTTCACTTTTClTCCxTCAAGTTACAGCAGTC^ 


CTCCAGAAACA 


1 


ORF Start rATG at 73 " jORF^p:TAA at 1 381^ 


JSEQIDNO:6 ;436aa jMW at 50124.2kD 


NOV2a, 
CGI261 19-01 
Protein 

Sequence i 

: 


merphppstlwghenpfsdlpsgtixnfhpvwtsrtcsrppfclsq i vqlkainvdlqsdaalqvdisd 

alserpxvkftvhtksslpnfkqnefsvvrqheefiwlhdsfvenedyagyiippapprpdfdasrek 

lqku;egegsmtkeeftkmkqeleaeyi^ifkktva>ihevflcrvaahpilrrdi^ 

^gknkkekledffknmvksadgvivsgvkdvddffehertflleyhnrvi^ 

ddynr igssl yalgtqdstdickfflkvselfdktrki earvsadedlklsdllky ylresqaakdll 

fRRSRS LVD YENANKALDKARAKNKDVl^AETSCKJLCCQKFEKI S ESAKQELIDFKTRRVAAFRKNLV 
SLAELELKHAKGNLQLLQNCLAVLNGDT 


< 


5EQlDNO:7 \562 bp ] 1 


NOV2b, < 
CG126119-02 J 
DNA Sequence J c 

i 

c 

a 

c 


K3AGCAGCCATGATGGAAGGCCTGGACGACGGCCCGGACl^CCrCT 

^GCAATAAATGTAGATCTTCAAAGTGATGCrcCTCTC 

5GGATAAAGTAAAATTCACTGTTCACAOU\AGAGTTra 

STTGTTCGGCAACATGAGGAATTTATCTGGCTrCA 

^TATATCATTCCACCAGCACCACCAAGACCTCATTTniATC 

JTGAAGGAGAAGGGTCAATGACGAAGGAAGAATTCACAAAGATC 

iTAACAGAGAACCTTGGGTTTATTCTACTGCTAC 

'GAATGACTACCCTCACAGAGATCAAACTTCTCCCATCATTGGTCCT^ 


rG CAATATTCAAGAAG AA 


k 


)RF Start: ATG at 10 ] jORF Stop: TGA at 48 1 


iSEQ ID NO: 8 ] 1 57 aa [ M W at 1 7836.7kD 
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NOV2b, 
CGI 26 1 19-02 
Protein 
Sequence 



MMEGLDDGPDFLSEEDRGLKAIWDLOSDAWjQVDISDALSERDKVKFTVHTKSSLPNFKQNEFSVW 
QHEEFIWLHDSFVENEDYAGYIIPPAPPRPDFDASREKLOKLGEGEGSMTKEEFTKMKQELEAGWITE 
NLGFILLLPPSSASFFFVFTE 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 2B. 



Table 2B. Comparison of NOV2a against NOV2b. 


Protein Sequence 


NOV2a Residues/ 


Identities/ 


Match Residues 


Similarities for the Matched Region 


NOV2b 


39.. 164 


115/126(91%) 




9..134 


118/126(93%) 



Further analysis of the NOV2a protein yielded the following properties shown in 
Table 2C. 



Table 2C. Protein Sequence Properties NOV2a 


PSort 
analysis: 


0.6500 probability located in cytoplasm; 0.1000 probability located in mitochondrial 
matrix space; 0.1000 probability located in lysosome<lumen); 0.0000 probability 
located in endoplasmic reticulum (membrane) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



1 0 A search of the NOV2a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 2D. 



Table 2D. GENESEQ Results for NOV2a 


GENESEQ 
Identifier 


Protcin/Organism/Length [Patent 
#, Date] 


NOV2a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAB43157 


Human ORFX ORF2921 polypeptide 
sequence S£Q ID NO:5842 - Homo 
sapiens, 460 aa. [WO200058473-A2, 
05-OCT-2000] 


1..436 
25..460 


436/436(100%) 
436/436(100%) 


0.0 


ABP41711 

j 


Human ovarian antigen HPAMC60, 
SEQ ID NO:2843 - Homo sapiens, 
414 aa. [WO200200677-A1, 
03-JAN-2002] 


39..436 
17..414 

• J 


390/398 (97%) 
391/398(97%) 


0.0 
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ft 



AAY94209 


Human TRAF four associated factor 
TFAF2 - Homo sapiens, 406 aa. 
[CA2245340-A1, 19-FEB-2000] 


39..436 
9..406 


390/398 (97%) 
391/398 (97%) 


0.0 


AAB07856 


Amino acid sequence of Smadl 
interactor protein clone S12 - Homo 
sapiens, 414 aa. [WO200047102-A2, 
I7-AUG-2000] 


39..436 
I7..4I4 


390/398 (97%) 
391/398 (97%) 


0.0 


AAB58368 


Lung cancer associated polypeptide 
sequence SEQ ID 706 - Homo 
sapiens, 4] 4 aa. [WO200055 1 80-A2,' : 
21-SEP-2000] 


39..436 
I7..414 


390/398 (97%) 
391/398 (97%) 


0.0 



In a BLAST search of public sequence databases, the NOV2a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 2E. 



Table 2E. Public BLASTP Results for NOV2a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV2a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q9UNH7 


Sorting nexin 6 (TRAF4-associated 
factor 2) - Homo sapiens (Human), 
406 aa. 


39..436 
9..406 


390/398 (97%) 
391/398 (97%) 


0.0 


Q9CZ03 


2810425K19Rik protein - Mus 
musculus (Mouse), 406 aa. 


39..436 
9..406 


388/398 (97%) 
391/398 (97%) 


0.0 


Q9BUY3 


Hypothetical 33,6 kDa protein - 
Homo sapiens (Human), 290 aa. 


I47..436 . 
1..290 


290/290(100%) 
290/290(100%) 


e-163 


Q9D8U8 


Sorting nexin S - Mus musculus 
(Mouse), 404 aa. 


48..429 
17..398 


254/382 (66%) 
323/382 (84%) 


e-152 


Q9YSX3 


Sorting nexin 5 - Homo sapiens 
(Human), 404 aa. 


48..429 
1 7..398 


252/382 (65%) 
323/382(83%) 


e-152 



5 

PFam analysis predicts thai the NOV2a protein contains the domains shown in the 
Table 2F. 



Table 2F. Domain Analysis of NOV2a 


Pfam Domain 


NOV2a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


h 

\ 


59..200 


35/160 (22%) 
106/160 (66%) 


4.9e-19 
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Example 3. 

The NOV3 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 3A. 



Table 3A. NQV3 Seq uence Anal ysis 

SEQ~lb NO:T ]929 bp 



xjQV3a { AGGCGCCTCAGCCCGGCCTGGGCGAGCCCTGGGTGCTC^ 



^ f ^CTGGGGATCCTAAGAGGCCCTGTGACCCCCCTCGCCTGGTCTCCCTCTC^CCCCTGGAGGGTTGCCGC 
lAJi J /OZJ-U J i AG CTCCGGGG CCCCCGGG CAGG AAGGG CGCACTGGTCGTCCCGGGAGAGGGGTCTGAGCAG AGGG OGG 

DN A Sequence i GG tgcaggcgga atggccctcgtcccctatgag^ 

j G CCTCTTGCAACT TT T T CCITTGCAAACCACACGATCCAGATCCGG CAGG ACTGGAGACACCTGGGAG 
•TCGCAGCGGTGGTTTGGGATGCGGCCATCGTTCTTTCCACATACCTGGAGATOT 
!AGGGGCCGCTCTGCCGTGGAGCTGGGTGCTGGCAOGGGGCTC 

;TGCTCATGTGACTATCACGGATCGAAAAGTAGCATTAGAATTTCTTAAATCAAA<XTTCAAG 
j T ACCT C CTCATATC CAAA CT AAAACTG TTGTT AAGG AGCTG ACTTGGGG ACAAAATTTGGGG AG TTTT 
{TCTCCTGGAGAATTTGACCTGATACTTGGTGCTGATATCATATATTTAG 
TCTTCAAACACTGGAACATCTCTGTAGCAATCACTCTGTCATTCTT^ 
jAACGGGATAACAACTTCTTAGCAATGCTGGAGAGGCAATTTATTGTC 

U a a a n an &TnT&r AT ATTT AP^ AAH(^CAGAAGAGAAACCAGAAGGAGGACTTATA ATTGGCTATAAT 

'ttataagaatgttgtcattgagtgtgt^citaaggtcttagact 



;ORF^art^ATGat217 \ " ' jORF Stop: TAA at871 

TsEQ YdNO: 10 {218 



MWat 24612.0kD 



NOV3a * |MA1,VPYEETTEFGI^KFHKPIATFSFANHTIQIRQDWRHI/3VAAVVWDAAIVLSTYLEMGAVELRGRS 

rr l nkni n 1 j AVELGAGTGLVG i vaallgahvtitdrkvaleflksnvqanlpph iotktwkeltwgqnlgs fs PGE 

Uj 1 5 /OZ J-U I l FDLILGADI IYLEETFTDLLQTLEHLCSNHSVILLACRIRYERDNNFLAMLERQFI VRKVHYDPEKDV 

Protein jhiyeaqkrnqkedl 
Sequence 



-:SEQ ID NO: 1 1 420 b P 



NOV3b Igg aaagcggag cgcg cg ctccacxscgggaccgcctcccgggccx?tctcagcag agggcggggtg^ 



rr "l 1 r 1 n? ■cggaatggccctcgtgccctatgaggagaccacggaatttc^ 

Uj I J /O/J-UZ I CAA CTTTTTCCTTTG CAAACCACACG ATCCAGATGQGGCAGGACTGG AG AC ACCTGGG AG TCG CAGCG 

DNA Sequence : GT ggtttgggatgcx;gccatcgttctttccacatacctgg^ 

!cTCTGCCGTGGAGCTGGGTCCTGteCACGGGGCTGG 

j TTT AATT CTCCTC CC CTTG AAT ATGGG CTGGACAAAGAGAAAAATGGTAGCTCAACAGTGG AG ACACC 



I TGG ACAG C ACTT 



:pRF Start: ATG at 73 | _ _ __ ORF Stop: TAA at 343 

jSEQlDNO:12 jjjoaa |MW at 9609.0ktr 



NOV3b ji^VPYEETTEFGLQKFHKPIATFSFANHTI^^ 

CG13762 
Protein 
Sequence 



CG 1 37623-02 j AV , ELGAGTGLVGIVAALLGGGI 
Protein j 



|SEQ 1DNO: 13 ]743 bp 



NOV3c _ _ _ _ 

rn-7AM (YX jAATTTGGGTTGCAGAAATTCCACAAGCCTCITGCAA 

I J /OZ:>-U:> jcGG CAGGACTGGAGACACCTGGGAGTCGCAGOGGTGGT^^ 

DNA Sequence ! cctggagatgggagctctxx3agcccaggggccx3<^^ 

jTGGG»TAGTGGCTCCXXTGCTG^^ 
I CITAAATCAAACGTTCAAGCCAACTTA<XTCCTC^ 
•CTGGGGACAAAATTTGGGGAGTTTTTCTOT^ 

jatttagaagaaacattcacagatcttcttcaaacactgg 
jcttttagcatgccgaattcgctatgaacg 
itgtgagaaaggttcactacgatcctgaaaaagatc 
Iaggaggacttataattggctataatttataagaatgttgtc 



ORFSta rt: ATG at 38 j jORF Stop: TAA at 69 2 



jSEQIDNO: 1 4 j218aa jMW at 24596 r 0kD 
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NOV3c, 
CGI 37623-03 
Protein 
Sequence 



MALVPYEETTEFGLQKFHKPlATFSFANHTIOIRQDWRHI^VAA\AWDAAIVLSTYL£MGAVEPRGRS 
AVEI^AGTGLVGIVAALLGAHVTITDRKVALEFLKSNVQANLPPHIQTKTWKELTWGQNLGSFSPGE 
FDLIIX3ADIIYLEETFTDLLQTLEHLCSNHSVIL1^CRIRYERDWFLAMLERQFIVRKVHYDPEKDV 
HIYEAQKRNQKEDL 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 3B. 



! Tabic 3B. Comparison of NOV3a against NOV3b and NOV3c. 



| Protein Sequence 

i 


NOV3a Residues/ 


Identities/ 


Match Residues 


Similarities for the Matched Region 


NOV3b 


1..71 


71/71 (100%) 




1-71 


71/7) (100%) 


i NOV3c 


1 ..218 


217/218(99%) 


1 


1.218 


217/218 (99%) 



Further analysis of the NOV3a protein yielded the following properties shown in 
Table 3C. 



[ Table 3C. Protein Sequence Properties NOV3a 


•PSort 
| analysis: 


0.8500 probability located in endoplasmic reticulum (membrane); 0.7900 probability 
located in plasma membrane; 0.3520 probability located in microbody (peroxisome); 
0.1000 probability located in mitochondrial inner membrane 


Signal P 
analysis: 


No Known Signal Sequence Predicted 



] 0 A search of the NOV3a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 3D. 



Table 3D. GENESEQ Results for NOV3a 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
#,Date] 


NOV3a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAM41517 


Human polypeptide SEQ ID NO 
6448 - Homo sapiens, 1 6 1 aa. 
[WO200153312-A1, 26-JUL-2001] 


1.90 
29..118 


86/90(95%) 
87/90(96%) 


3e-43 


AAM39731 

— — J 


Human polypeptide SEQ ID NO 
2876 - Homo sapiens, 133 aa. 
[WO2001 533 12-A1, 26-JUL-2001] 


I ..90 
1..90 


86/90(95%) 
87/90(96%) 


3e-43 
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ABB8068I 


Human transferase protein, 26199 - 
Homo sapiens, 229 aa. 
[WO200220801-A2, 14-MAR-2002J 


30..215 
26..226 


77/204(37%) 
108/204(52%) 


4e-23 


AAM40002 


Human polypeptide SEQ ID NO 
3 1 47 - Homo sapiens, 2505 aa. 
(WO200153312-A1, 26-JUL-2001] 


32..96 
1 106-1 170 


48/65(73%) 
55/65 (83%) 


3e-19 


AAG27905 


Arabidopsis thaliana protein 
fragment. SEQ ID NO: 32925.-. 
Arabidopsis thaliana, 325 aa. 
[EP 1 033405-A2, 06-SEP-2000] 


23.. 176 
15..183 . 


54/170(31%) 
82/170(47%) 


9e-17 



In a BLAST search of public sequence databases, the NOV3a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 3E. 



Table 3E. Public BLASTP Results for NOV3a 



Protein 
Accession 
Number . 


Protein/Organism/Length 


NOV3a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q8WXB1 


Hepatocellular carcinoma-associated 
antigen HCA557b - Homo sapiens 
(Human), 218 aa. 


I..218 
1..218 


218/218(100%) 
218/218(100%) 


e-123 


BAC04229 


CDNA FLJ36493 fi.s, clone 
THYMU20 18547 - Homo sapiens 
(Human), 218 aa. 


1..218 
1..218 


217/218(99%) 
217/218<99%) 


e-122 


Q9CQL0 


23 1 0038H 1 7Rik protein - Mus 
musculus (Mouse), 2 1 8 aa. 


1..218 
1..2I8 


195/218<89%) 
204/218(93%) 


e-109 


Q8R2Y7 


RIICEN cDNA 2310038H17 gene - 
Mus musculus (Mouse), 218 aa. 


1..218 
1.218 


194/218(88%) 
203/218X92%) 


e-108 


Q95K98 


Hypothetical 18.5 kDa protein - 
Macaca fascicularis (Crab eating 
macaque) (Cynomolgus monkey), 
163 aa. 


47.218 
7.. 163 


155/172(90%) 
155/172 (90%) 


6e-82 



PFam analysis predicts that the NOV3a protein contains the domains shown in the 
Table 3F. 



j Table 3F. Domain Analysis of NOV3a 


i 




Identities/ 




! Pfam Domain 

i 


NOV3a lVIatch Region 


Similarities 


Expect Value 


for the Matched Region 




;No Significant Matches Found To Publicly Searchable Domains 
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Example 4. 

The NOV4 clone was analyzed, and trinucleotide and encoded polypeptide 
sequences are shown in Table 4A. 



Table 4A. NOV4 Sequence Analysis _ 




SEQJDNO:15 j 1 056 bp 


NOV4a, 

I j /Oo /-U i 

DNA Sequence 




AAGGCXSGTGGCAGAGAGGAGCGGAGGCTTCCCATGGGGAAC^CGCTGACCTGTTGCGTGTCCCCCAAT 


GCCAGCCCCAAGCTGGGCCX5GCGCGCGGGGTCGGGGAGCTGTACTGCGCGTCCGACATCTACGAGGCG 
r>wrr*nnr>n &r arnr mraarc *cc arrTRrAGCACATCAGCGACCX3CGAGATGCCCGAAGATTTAG 
CTTTGGAGTCAAACCCTTCTGACCATCCAAGGGCAAGCACAATTTTCCTGA 

G TG CG AG AAAAG AGG AAG AG CAAC C ATTTG AACCA TGT AAG T CCAGGGC AG CTT ACT AAAAAG TAT AG 

CTCATG CTCAACAATATTTCT AGATGACAG CACAGTCAG CCAGCCTAATCTTAG AACC ACAGTAAAAA 

GTGTGACCTTAGCAATATATTACC^CATAAAGAACAGGCTTCAAGATGCAAATAGATCCCTGGA 

TTTGATGAGAGATCACATCCACTTACAGTAAGTAGTGAGCCAGTTTACTTAGAAAGGCTm 

TG CTGAAATCGACATTTGTCCCACCAACTGGAAAAGGATTGTTCTGGGAGCCATTC^ 

AGGTTTGGGACGATCAGGCTGTATGGAATGTGGACTACTGCCAGATCCTCAAGGACATTACAU I rGAO 

GACATGAATGAAATGGAAAGG CATTTTCTGGAG CTTCTTCAGTTTAATATTAATG IIL L X\»LLAw 1 0 1 

TTATGCCAAATACTACTTTGACC^CGCTCCTTAGC^GATGA 

CTCTTAGCAAAGAAAGAGCACAGAACCTAGAGGCT 

AGAGCCGCTATGAGAAOSTCITTCA^^ 

CTCTTAAAAGG AG AAATG AGGGGTT ATAACG TCATG 




ORF Start: ATGat 101 ! ORF Stop: TAA at 1025 




SEQlDNO:16 J308 aa MW at 34869.9kD 


NOV4a, 
CGI 37687-01 
Protein 
Sequence 


MGNTLTCCTSPNASPKLGRRAGSGSCTARPTSTRRCPGEGEGHHLQHISDREMPEDLALESNPSDHPR 
ASTI FLSKSQTDVREKRKSNHLNHVS PGQLTKKY SSCSTI FLDDSTVSQPNLRTTVKS VTLAI YYHIK 
NRLQDANRS LD I FDERSH PLTVS S E P VYLER LLT Y AE I D I C PTN W KR I VIX3A I LLAS K V WDDQAVWNV 
DYCQILKDIT\^DMNEMERHFLELlrQFNINVPAS\TYAKYYFDLRSLADDNNLNFLFAPLSKERAQN 

A I SRLCEDKDLCRAAMRRS FS ADNF IG IQRS KAI LS 




SEQIDNO: 17 ]l 158 bp , . . 


NOV4b, 
CGI 37687-02 
DNA Sequence 


GCTGTTGAGGTCGG CGGAGTAGGGGG CGAGCGAAGGCGGTGGCAGAGAGGAGCGGAGG CTTCCCATGG 


GGAACACCCTGACCTGTTGCGTGTCCCCCAATGCCAGCCCCAAGCTC 

G AG CTG T A (J 1 Vi Qj L 1 LtuALA i iAtbrtuu^OO 101 v. v-vjvjtj vw* x * *-»ww w«- * ~ * 

GGTGGAGCCTGCCGAGTTGGATTTCGGAGAGGGCXSAGGGCC^ 
AGATGCCCX3AAGATTTAGCTTTGGAGTCAAACC 

arva a ATrrra a a r rar: a TGTGCG AG AAAAGAGG AAG AG CAAC CATTTG AACCATG TAT CTCCAGGG C A 

GCTTACTAAAAAGTATAG CTCATG CTCAACAATATTTCTAGATG AC^GCACAGTC^GCCAGCCTAATC 

TTAGAACCACAGTAAAATGTwTGACCTTAGCAATATATTO 

TCCCTGGATATTTTTGATGAGAGATCACATCCACTra 

GCATGATCCTGAGC^CAAATTTATTTACAGATO 

CTCAATG1X5CAATAGTAACTTTGGTTTACCT 

CCCACCAACTGGAAAAGGATTGTTC^^ 

TGTATGGAATGTGGACTACTGCCAGATCCTCAAGG^CArrACAGTTC 
GGCATTTTCTGGAGCTTOTCAGTTTAATATTAATGCT 
GACCTTCXJCTCCTTAGCAGATGACAACAACCr^ 
ACAGAACCTAGAGGCTATTTCTAGATTGTGTGAAGACAAAGACTTC 

GG 




ORF Start: ATG at 65 j |ORF Stop: TAA at 1 1 42 




SEQIDNO: 18 |359 aa]M Wat 40793 ,7kD 


NOV4b, 
CGI 37687-02 
Protein 
Sequence 


MGNTLTCCVSPNASPKWRRAGSAELYCASDIYEAVSGDAVAVAPAVVEPAELDFX3EGEGHHLQHISD 
REMPEDIJ^ESNPSDHPRASTIFLSKSQTDVREKRKSNHIJmVSPGQLTKKYSSCSTIFLDDSTVSQP 

NLRTTVKOTTIAiYYHIKDRD^ 
TAECAIVTLVYLERLLTTAEIDICPTNWKRIVI^ 
ERHFLELLQFNIlWPAiSVYAKYYFDLRSIaADDIWl^ 
RSFSADNFIGIQRFKAILS 
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Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 4B. 



Table 4B. Comparison of NOV4a against NOV4b. 


Protein Sequence 


NOV4a Residues/ 


Identities/ 


Match Residues 


Similarities for the Matched Region 


NOV4b 


1..308 


284/361 (78%) 




1..359 


285/361 (78%) . 



Further analysis of the NOV4a protein yielded the following properties shown in 
Table 4C. ■■ 



Table 4C. Protein Sequence Properties NOV4a 


PSort 
analysis: 


0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NO V4a protein against the GENESEQ database, a proprietary 
1 0 database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 4D. 



Table 4D. GENESEQ Results for NOV4a 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
it, Date] 


NOV4a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAM40020 


Human polypeptide SEQ ID NO 
3165 - Homo sapiens, 341 aa. 
[WO200153312-A1, 26-JUL-2001] 


1..308 
1..341 


226/345 (65%) 
248/345 (71%) 


e-114 


AAM41806 


Human polypeptide SEQ ID NO 

6737 - Homo sapiens, 352 aa. 

[ WO200 1 533 1 2^A 1 , 26-J UL-200 1 ] 


6..308 
17..352 


222/340 (65%) 
244/340(71%) 


e-112 


ABB 12231 


Human novel protein, SEQ ID 
NO:2601 - Homo sapiens, 352 aa. 
[WO200157188-A2, 09-AUG-2001] 


6..308 
17..352 


222/340(65%) 
244/340(71%) 


e-112 


ABB90124 


Human polypeptide SEQ ID NO 
2500 - Homo sapiens, 287 aa. 
[WO200 1 90304-A2, 29-NOV-200 1 ] 


59..308 
1 .,287 


197/287 (68%) 
213/287 (73%) 


e-102 
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AAM85252 


Human immune/haematopoietic 
antigen SEQ ID NO: 1 2845 - Homo 
sapiens, 159 aa. [WO200157I82-A2, 
09-AUG-2001] 


I58..308 
7.. 159 


122/153(79%) 
131/153 (84%) 


7e-62 


! k ... « 

In a BLAST search of public sequence databases, the NOV4a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 4E. 


Table 4E. Public BLASTP Results for NOV4a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV4a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


BAC05160 


CDNA FLJ40432 fis, clone 
TESTI2039227 - Homo sapiens 
(Human), 289 aa. 


53..308 
1..289 


249/291,(85%) 
249/291 (85%) 


e-135 


CAD39020 


Hypothetical protein - Homo sapiens 
(Human), 353 aa (fragment). 


I. .308 
I3..353 


226/345 (65%) 
248/345 (71%) 


e-114 


Q8TEX2 


Cyclin fold protein 1 variant b - 
Homo sapiens (Human), 341 aa. 


1..308 
1..34I 


226/345 (65%) 
248/345(71%) 


e-114 


Q95LR5 


Hypothetical 34.9 kDa protein - 
Macaca fascicularis (Crab eating 
macaque) (Cynomolgus monkey), 
301 aa. 


57..308 
13..30I 


197/289 (68%) 
214/289 (73%) 


e-101 


Q95LK3 


Hypothetical 23.5 kDa protein - 
Macaca fascicularis (Crab eating 
macaque) (Cynomolgus monkey), 
202 aa. ^ ? . 


146..308 
3..202 


131/200(65%) 
141/200 (70%) 


4e-62 



PFam analysis predicts that the NOV4a protein contains the .domains shown in the 
Table 4F. 



Table 4F- Domain Analysis of NOV4a 


Pfam Domain 


NOV4a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


cyclin 


71. .234 


25/179(14%) 
112/179(63%) 


0.00074 



10 Example 5. 

The NOV5 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 5A. 
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T*hlp 5A.-NOV5 Sequence Analysis 




SEQ ID NO: 19 jl308 bp J 


NOVSa, 
CG143198-01 
DNA Sequence 


ATOGCGGCTAGTGATACAGAGCGAGATGGACTAGCCCCAGAAAAGACATCACCAGATAGAGATAAGAA 
AAAAGAGCAGTCAGAAGTATCTGTTTCTCCTAGAGCITCA 

GGTCAAGAGAAAGAAAACGAAAGTC^GATAATGAAGGAAGAAAACACAGGAGCCGGM 

GAGGGAAGAAGACATGAATCCAAAGATAAATCCTCTAAGAAACATAAGTCTGAGGAACATAATC 

AGAACATTCTTCTGATAAAGGAAGAGAGCGACTAAATTCATCTGAAA^ 

GCAAAGAAAGAAAGTCATCAAGAGGCAGAAGTCACTCAAGATCTAGGTCT^ 

AGTAGAAGCAGGGAGCGGAAGAAGTCTCXSATCCAGGAGTAGGGAGCGGAAGAAATCGAGATCCAG 

CAGAGAGAGGAAGAAATCGAGATCCAGAAGCAGGGAAAGAAAACGGCGGATCAGGTCTCGTTCCOG 

CAAGATCAAGACACAGGCATAGGACTAGAAGCAGGAGTAGGACAAGGAGTAGGAGTCGAGATAGAAAG 

AAG AGAATTGAAAAG CCX5AG AAGATTTAGCAG AAGTTTAAG CCX3G ACTCCAAGTCCACCTCCCTTCAG 

AGGCAGAAACACAGCAATGGATGCACAGGAAGCTTTAGCT^ 

AAGAACAGCGAGAAAAGGAAATGGTTGAAAAACAAAAACAACAAGAAATAG CTGC^ CT 
ACTGGAGGTTCTGTTCTCAATGTTGCTGCCCTGTTGGCATCAGGAACA 
CATGGCAGCTCAGATGGCAGCCCTCCAAGCTAAAGCTTTGGCAGAGACATO 
ACTATAACCCAGCCGCTGTTAATCCAATGAAATTTGCTC 

CAGGGCAAGAAAGAAGGGGACAAATCCCAATCTGCTGAAATATGGGAAAAATTC 

GGACCAAAATGTO^TTTAGGAAATTGATGGGTATTAAGAGTGAAG 

TTGATGAAGAAAGTTACAAGACTCTGAAGCAGaVGGAAGAAGTATTTCGAAA^ 

GAAATGGCAAGATCACAAACCCACACAOVAAGAGGAATGGGTTTGGGT^ 

AATGGATG CAGTTTG A j , . . .. 




ORF Start: ATG at 1 


|ORF Stop: TGA at 1306 


j 


SEQ ID NO: 20 


435 aa ;MW at 50630.2kD 


NOVSa, 
CGI 43 198-01 
Protein 
Sequence 


MAASDTERDGIAPEKTSPDRDKKJCEQSEVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKHRSRSRSK 
EGRRHESKDKSSKKHKSEEHNDKEHSSDKGRERLNSSENGEDRHKRKERKSSRGRSHSRSRSRERRHR 
SRSRERKKSRSRSRERKKSRSRSRERKKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTRSRSRDRK 
KRIEKPRRFSRSLSRTPSPPPFRGRNTAMDAQEALARRLERAKKLQEQREKEMVEKQKQQEIAAAAAA 
TGGSVI^AALIASGTQVTPQIAMAAQMAALQAKAIAETG 

(X3KKEGDKSQSAEIWEKLNFGNKDQNVKFRKWlGIKSEDEAGCSSVDEESyKTLK<KJE 
EMARSQTHTQRGMGLGFTSSMRGMDAV ....... 



Further analysis of the NOVSa protein yielded the following properties shown in 
Table 5B. 



Table SB. Protein Sequence Properties NOVSa 


PSort 
analysis: 


0.9920 probability located in nucleus; 0.1000 probability located in mitochondrial 
matrix space; 0.1000 probability located in lysosome (lumen); 0.0000 probability 
located in endoplasmic reticulum (membrane) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV5a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 5C. 



Table SC. GENESEQ Results for NOV5a 


GENESEQ 
Identifier 


™ ! S°^ 5a , I Identities/ 
Protein/Organism/Length [Patent Residues/ Similarities for the 

Matched Region 

Residues \ 


Expect 
Value 
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AAG670I4 ] Human sperm-specific protein EMI, 
i EM6-48 - Homo sapiens, 435 aa. 
| [WO200168685-A!,20-SEP-2001] 


1..43S 
I..435 


435/435 (100%) 
435/435(100%) 


0.0 


AAM78680 ] Human protein SEQ ID NO 1342 - 
j Homo sapiens, 435 aa. 
I [WO200157I90-A2,09-AUG-2001] 


1..435 
1..435 


435/435(100%) 
435/435(100%) 


0.0 


AAG74995 J Human colon cancer antigen protein 
, SEQ IDNO:5759 - Homo sapiens, 
! 43 1 aa, [WO200I22920-A2, 
\ 05-APR-2001] 


10..435 
6-43 1 

t 


421/426(98%) 
422/426(98%) 


0.0 


AAG62626 i Human RNA helicase 43 - Homo 
| sapiens, 387 aa. 
][WO200l38368-A1, 
]3I-MAY-200I] 


53. .43 5 
2„387 


370/386 (95%) 
375/386 (96%) 


0.0 


AAM79664 j Human protein SEQ ID NO 33 1 0 - 
Homo sapiens, 399 aa. 
j (WO200157I90-A2, 09-AUG-2001] 


1..352 : 
42.:393 ! 


352/352(100%) 
352/352(100%) 


0.0 



In a BLAST search of public sequence databases, the NOVSa protein was found to 
have homology to the proteins shown in the BLASTP data in Table 5D. 



Table 5D. Public BLASTP Results for NOVSa 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOVSa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q9P068 


HSPC314 - Homo sapiens (Human), 
248 aa (fragment). 


137..369 
15. .248 


218/234 (93%) 
222/234 (94%) 


e-115 


Q9CW29 


150001 U06Rik protein - Mus 
musculus (Mouse), 255 aa (fragment). 


69.!278 
18. .227 


202/210(96%) 
210/210 (99%) 


e-110 


Q9H864 


CDNAFLM3923fis, clone 
Y79AA 1 000539 (Hypothetical 22.4 
kDa protein) • Homo sapiens 
(Human), 202 aa. 


233..43S 
1..202 


202/203 (99%) 
202/203 (99%) 


e-108 


Q9CSJ3 


15000 11 J06Rik protein - Mus 
musculus (Mouse), 194 aa (fragment). 


68..253 
9,. 194 


179/186 (96%) 
186/186 (99%) 


3e-98 


Q95TP3 


LD33732p - Drosophila melanogaster 
(Fruit fly), 492 aa. 


2..419 
33. .471 


125/465 (26%) 
204/465 (42%) 


le-30 



5 

PFam analysis predicts that the NOV5a protein contains the domains shown in the 
Table 5E. 
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Table 5E. Domain Analysis of NOV5a 



Pfam Domain 



NOVSa Match Region 



Identities/ 
Similarities 

for the Matched Region 



Expect Value 



No Significant Matches Found To Publicly Searchable Domains 



Example 6. . 

The NOV6 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 6A. 



Table 6A . NOV6 Sequence Analysis 



SEQ ID NO: 21 



1579 bp 



NOV6a, 
CGI 44756-0 
1 1 DNA 
Sequence 



GG AGG AACACG AG ACTG AG AGATG AATATTCAACAGAGGCPG CAAAG CCTGTGGACTTTAGCCAGACCCT 



TCTGCCCTCCTTTGCT<X5CGACAGCCrCTCAAATGCAGATC 

gcttctctggagccaggtatcaggggcc»gggccaagaattccactt^ 
gttgttcccgagaaactgtgggaagccttctgggctgtgaa^ 

i cg ag tg cc cggctg ctgcag cagg agg ttctg cag aacgtctggcaag aaaatg ag atg "itttccatcag 

!agacagtgcacacaggcggtttctgctattcgggagagcattcaaacag^^ 

!accaaagcccttggggaagttx3ac^ttcttctgacct 

GACCAGGACCTCCCTCCCCCTGGCACTGGTTTGTTCCC^ 



NOV6a, 
CGI 44756-0 
1 Protein 
Sequence 



TGTTCACTGGACACTTCAC 



ORF Start: ATG at 22 



SEQ ID NO: 22 



"jORF Stop:TGA at 481 



153 aa 



]MWatl7629.SkD 



MNIQQRIX>SLWTIARPFCPPLLATASQMQMVVLP 

EAFWAVKDTMQAQDN I TSARLLQQEVLQNVSQENEMFS I RDS AHRRFLLFRRAFKQLDVEAALTKALX5EV 
DILLTWMQKFYKL 



SEQ ID NO: 23 



740 bp 



NOV6b, 
CG144756-0 
2 DNA 
Sequence 



GTGAGGAACACX5AGACTGAGAG ATGAATTTTCAACAGAGGCTTO 
TTCTCCCCTCCTTTCCTC^CGACAGCCTCT^ 

TGCTTCTCTGG AGC CAGG TAT^GGGGCC CAGGGCCAAG AATTCCACTTTGGGCCCTGC CAAG TGAAGGG 

GGTTX5TTCCCCAGAAACTGTCGGAAGCCTTCTGGGCTGTC 

ACGAGTGC<XX3GCTGCnXKZAGCAGGAGGTTCTGCA<3^ 

ACACCCTCCTGGAGTTCTACTTGAAAACTGTTT^ 

TCTCAAGTCATTCTCTACTCTGGCXZAAQ^CT 

AATGAGATGTTTTCC^TCAGAGACAGTGCACAOVTC 

TGGAOTTAGAAGCAGCTCTGACCAAAGCCCTTGGGGAAGTGGACA 



AACAGTCTCCCTTCCTATGCTGTTCACTGGACACTTCATA 



ORF Start : ATG at 23 



>RF Stop: TGA 
641 



:SEQIDNO: 24 



J206 aa |MW at 

|23824.5kD 



NOV6b IMNFC&RLQSLWTLARPFCPPLLAT^ 
CC\AA1S6 0 iEAFWAVKDTMQAQDNITSARLLQQEVLQNVSDMSCYLVm 

\W OO-U j ^jyjpyL j v SQLQPSQENEMFS I RDS AHRRFLLFRRAFKQLD VEAALTKAICEVD I LLTWMQKFYKL 

2 Protein i 

Sequence ; 
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Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 6B. 



Table 6B. Comparison of NOV6a against NOV6b. 


Protein Sequence 


NOV6a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV6b 


I..153 
1..2Q6 


136/206 (66%) 
138/206 (66%) 



5 Further analysis of the NOV6a protein yielded the following properties shown in 

Table 6C. 



Table 6C Protein Sequence Properties NOV6a 


PSort 
analysis: 


0.7480 probability located in microbody (peroxisome); 0.6500 probability located in 
plasma membrane; 0.3000 probability located in Golgi body; 0.2100 probability 
located in mitochondrial inner membrane 


SignalP 
analysis: 


Cleavage site between residues 50 and 5 1 



A search of the NOV6a protein against the GENESEQ database, a proprietary 
10 database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 6D. 



Table 6D. GENESEQ Results for NOV6a 


GENESEQ 
Identifier 


| Protein/Organism/Length (Patent 
?#,Date] 


NOV6a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAE07313 


Human cancer-specific Mob-5 
(cMob-5) mutant protein - Homo 
sapiens, 1 54 aa. [WO200 1551 70-A 1 , 
02-AUG-2001] 


1..153 
1-154 


152/154(98%) 
152/154(98%) 


2e-83 


AAB65295 j 


Human PRO3301 protein sequence 
SEQ ID NO:507 - Homo sapiens, 206 
aa. [WO200073454-A1, 
07-DEC-2000] 


1 -153 
1..206 


152/206 (73%) 
152/206(73%) 


3e-77 


AAB35268 


Human mda-7 protein - Homo 
sapiens, 206 aa. [WO200 1 05437-A2, ; 
25-JAN-2001] j 


1-153 
1..206 


152/206(73%) 
152/206(73%) 


3e-77 


AAU29220 | 
i 


Human PRO polypeptide sequence • 1 .. 1 53 
#197- Homo sapiens, 206 aa. j 1 ..206 
[WO200168848-A2,20-SEP-2001] j 


152/206(73%) 
152/206 (73%) 


3e-77 
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AAY42304 ] Human tumour suppressor protein 
1 mda-7 - Homo sapiens, 206 aa. 
J [WO9947709-A2, 23-SEP-1999] 


1..153 
1..206 


152/206(73%) 
,152/206 (73%) 


3e-77 


In a BLAST search of public sequence databases, the NOV6a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 6E. 


Table 6E. Public BLASTT Results for NOV6a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV6a j Identities/ 
Residues/ { Similarities for 
Match j the Matched 
Residues 'Portion 


Expect 
Value 


Q96KG4 


Suppression of tumorigenicity 16 
protein * Homo sapiens (Human), 206 
aa. 


1.153 1 152/206(73%) 
1..206 j 152/206(73%) 

i 


9e-77 


Ql 3007 


Jnterleukin-24 precursor (Suppression 
of tumorigenicity 16 protein) 
(Melanoma differentiation associated 
protein 7) (MDA-7) - Homo sapiens 
(Human), 206 aa. 


1..153 
1..206 


1 152/206(73%) 
! 152/206(73%) 

; 
I 
1 
i 

i 


9e-77 


Q925J3 


Th2-specific cytokine FISP - Mus 
musculus (Mouse), 220 aa. 


21. .153 
35..220 


87/186(46%) 
103/186(54%) : 


2e-37 


Q925S4 


Melanoma differentiation associated 
gene-7 - Mus musculus (Mouse), 181 
aa. 


32..153 
7..181 


1*4/175(48%) 
98/175 (56%) ' 


3e-36 


Q9WVP8 


C49a - Rattus norvegicus (Rat), 183 aa. 


26.. 153 j 80/1 8 1(44%) 
3..183 J 97/1 81X53%) 


6e-33 



PFam analysis predicts that the NOV6a protein contains the domains shown in the 
Table 6F. 



Table 6F. Domain Analysis of NO V6a 






Identities/ 




Pfam Domain 


NOV6a Match Region 


Similarities 


Expect Value 






for the Matched Region 




No Significant Matches Found To Publicly Searchable Domains 



Example 7. 

The NOV7 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 7A. 



Ill 
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• 



PCTYUS02/31357 



Table 7A. NOV7 Sequence Analysis 


|SEQ ID NO: 25 


1 1 2 1 0 bp 


NOV7a, 
CGI 45473-01 
DNA Sequence 


GAGAGACACTCCCGAGCGCCGTAAATAGAGTCCAAGTGGGCGGAGAGCCGTCCCGCGCCGCCCGCTCA 


TOTCTCTACAGAGCCGACTGTCCGGCCGCCTGGCACAGCTGCGCGCGGCGGGGCAGCTGCTCGTCCCC 

CCGCGCCCCCGGCCCGGACACTTGGCGGGTGCCACGAGGACCCGCAGCAGCACGTGCGGTCCCCCGGC 

GTTCCTGGGCGTGTTCGGCCGCCGTGCGCGGACCTCGGCGGGAGTTGGGGCGTGGGGGGCGGCGGCGG 

TGGGGCGGACAGCCGGGGTGCGCACTTGGGCCCCCCTGGCCATGGCGGCGAAGGTGGACCTGAGCACC 

TCCACCGACTGGAAGGAGG CGAAATCCTTTCTGAAGGGCCTGAGTGACAAG CAGCGGGAGGAACATTA 

CTTCTGCAAGGACTTTGTCAGGCrrGAAGAAGATCCCGACATGGAAGGAGATGGCGAAAGGGGTGGCT 

TGAAGGTGGAGGAGCCCAGGTATAAAAAGGACAAGCAGCTCAATGAGAAAATCrCCCrcCT 

GACATCACCAAGCTGGAGGTGGACGCCATCGTCAACGCCGCCAACAGCTCCCTGCT 

OTTGGACGGCTGCATTCATCGGGCCGCCGGCCCCCTGCTTACCGACGA 

GTAAGACTGGCAAGGCCAAGATCACCGGCGGCTATCGGCTCCCGGCCAAGTACGTC^ 

GGGCCCATCGCCTACGGGGAGCCCAGTGCCAGCCAGGCnX5CCGAGCTCCGCAGCTC 

TCTGGACCTGCTGCTGGAGCACCGGCTCCGCTCGGTGGCGTTCCCCTGC^^ 

GCTACCCCTGTGAGGCGGC<XC03AGATCGTGCTC 

GACAAGGACGAGGACATCTACCGGAGCCGGCTCCCCGACTACnTCCCCGT^ 
CCCACCCTGACCGGGACTGACCCGCCTTCGGGACCCCGCTCCCAGCTC 


CAGCCTGGCCTGGGCCTGGCCACCCCTTCTTTCCCTCCGCGCCCCGCCCCCG 


TCTCGTTGTGGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




ORF Start: ATG at 68 


. jORF Stop: TGA at 1 007 




SEQ ID NO: 26 


313 aa jMW at 34074.9kD 


NOV7a, 
CGI45473-0I 
Protein 
Sequence 


MSLQSRLSGRLAQLRAAGQLLVPPRPRPGHLAGATRTRSSTCGPPAFLGVFGRRARTSAGVGAWGAAA 
VGRTAGVRTWAPI^U^KVDLSTSTDWKEAKSFLKGLSDKQREEHYFCKDFVRLKKIPTWKEMAKGVA 
VKVEEPRYKKDKQLNEKISLLRSDITKLEVDAIVNAANSSLIXXX3GVDGCIHRAAGPLLTDECRTLQS 
CKTGKAKITGGYRLPAKYVIHTVGPIAYGEPSASQAAELRSCYLSSLDLLLEHRLRSVAFPCISTGVF 
GYPCEAAAEIVLATLREWLEQHKDKDEDIYRSRLPHYFPVA 



Further analysis of the NOV7a protein yielded the following properties shown in 
Table 7B. 



5 



Table 7B. Protein Sequence Properties NOV7a 


PSort 
analysis: 


] 0.6106 probability located in mitochondrial matrix space; 0.5199 probability located 
in mitochondrial intermembrane space; 0.3430 probability located in microbody 
| (peroxisome); 0.3142 probability located in mitochondrial inner membrane 


SignalP 
analysis: 


| Cleavage site between residues 1 9 and 20 



A search of the NOV7a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 7C. 
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Table 7C. GENESEQ Results for NOV7a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#, Date) 


NOV7a L. M , 
_ . , , \ Identities/ 
Residues/ c . „ - 
Match 1 S imi ' an ties for the 

| Matched Region 
Residues j * 


Expect 
Value 


AAY586I3 


Protein regulating gene expression 


83..291 1209/209(100%) 
1 ..209 1 209/209 (100%) 


e-118 
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BNSDOCIO: <WO 03031S71A2_L> 



WO 03/031571 



PCTAJS02/31357 





[W09964596-A2, 16-DEC-I999] 








AAB58880 


Breast and ovarian cancer associated 
antigen protein sequence -SEQ ID 
588 - Homo sapiens, 1 33 aa. 
[ WO200055 .1 73-AJ 2 1 -SEP-2000] 


67.: 176 
3-1 12 


110/110(100%) 
110/110(100%) 


3e-57 


ABB49353. 


Listeria monocytogenes protein 
#2057 - Listeria monocytogenes, 1 76 
aa. [WO200177335-A2, 
18-OCT-200I] 


1 53.-296 . 
2.. 148 


76/148(51%) 
100/148 (67%) 


8e-34 


AAU58306 


Propionibacterium acnes 
immunogenic protein #19202 - 
Propionibacterium aches, 246 aa. 
[WO200181581-A2, 01-NOV-2001] 


1 54-289 
79-218 


69/142(48%) 
94/142 (65%) 


8e-30 


ABG03944 


Novel human diagnostic protein 
#3935 - Homo sapiens, 135 aa. 
[WO200175067-A2, 1 l-OCT-2001] 


9S..22 1 
5..131 


72/130(55%) 
85/130 (65%) 


le-29 



In a BLAST search of public sequence databases, the NOV7a protein was found to 
have homology to the proteins shown in the BLASTRdata in Table 7D. 



Table 7D. Public BLASTP Results for NOV7a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV7a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q9UH96 


LRP1 6 (LRP1 6 protein) - Homo 
sapiens (Human), 325 aa. 


1-313 
1..325 


313/325 (96%) 
313/325(96%) 


e-179 


Q9BQ69 


LRP 1 6 protein - Homo sapiens 
(Human), 243 aa. 


83-313 
1..243 


231/243(95%) 
231/243(95%) 


e-130 


Q922BI 


Similar to LRP16 protein - Mus 
musculus (Mouse), 243 aa. 


83.-3 13 
1..243 


21 0/243 <86%) 
221/243(90%) 


e-118 


AAM45760 


LRP16-like protein - Rattus 
norvegicus (Rat), 243 aa. 


83-313 
1..243 


206/243 (84%) 
218/243 (88%) 


e-115 


AAM73435 


Histone macro-H2 A 1 -related ' 
protein - Chlorobium tepidum TLS, ; 
172aa. . 


151-306 
4..169 


91/167(54%) 
114/167(67%) 


6e-43 



PFam analysis predicts that the NOV7a protein contains the domains shown in the 
Table 7E. 
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Table 7E. Domain Analysis of NOV7a 


Pfam Domain 


NOV7a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


Alpp 


I70..284 


53/124 (43%) 
94/124(76%) 


l.3e-45 



Example 8. 

The NOV 8 clone was analyzed, and the nucleotide and Encoded -polypeptide 
5 sequences are shown in Table 8A. 



Table 8A. NOV8 Sequence Analysis 




SEQ IDNO:27 732 bp 


NOV8a, 
CGI 45988-01 
DNA Sequence 


TGACATAAGATACCATGAGTAAAATACTGAG 


GACCCCCGTGTCGCCGCTGCCGCCGGCGCCTGGCCTCCCGCGGC^CTCCCGGCTGCGCGCTCCGCT^ 


GCCCCGCCATGCGGGTGAACCTCAGACAGCGGTCCGGGCCCTGGAGCCITCAGGAAGTGGACGAACAG 
CCGC^GCACCrcCTX3»TGTCACCTGCArc^ 

CCAGGTGAAGAACAGACCCACCAGCATTTCGTGGGATGGTCTTCATTTAGGGAAACT 

TCTTGACAGACCCGGATGCTCCAAGCAGGAAGGATCC^ 

GTCCACATGAAGGGGAGTGACATCAGCAGTGGC^CAGTCCT^ 

CCAAGG CACAGG CATGCACCACCACGCCTGGCTAAiTTTTTCCAfl^ 

AGCCCATCCTCAGCAACCGCTCCGGAGACC7VCCGTGGCAAATTCAAGGTGGOT 

TACGCGCTCGGGGTCCCXjGTGGCCGGCACGTGTTACCAGGCCGAGTGGGACGACTATGTGC^ 

GTAGGAGCAGCTGTCTGGGAAGTAGGGGGCAGCTCGGCGACCTGAACCGTCC 




ORF Start: ATGat 145 




ORF Stop: TAG at 682 




SEQ ID NO: 28 


179 aa 


MWat20196.8kD 


NOV8a, 
CGI 45988-01 
Protein 
Sequence 


MRVNLRQRSGPWSLQEVDEQPQHPLHVTCTVAVDERSTO^ 

DPDAPSRIO)PQYREWHHFXVVHMKGSDISSGT\^SGI^ 

LSNRSGDHRGKFKVASPRKKYALGVPVAGTCYQAEWDDYVPKL 



Further analysis of the NOV8a protein yielded'the following properties shown in 



Table 8B. 

10 



Table 8B. Protein Sequence Properties NOV8a 


PSort 
analysis: 


0.5277 probability located in microbody (peroxisome); 0.3000 probability located in 
nucleus; 0.1725 probability located in lysosome (lumen); 0.1000 probability located 
in mitochondrial matrix space 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV8a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 8C. 
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Table SC. GENESEQ Results for NOV8a 




GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
U\ Date] 


NOV8a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAR64268 


Phosphatidylethanolamine binding 
protein r Homo sapiens, 1 87 aa. 
[EP62863 i-A, 1 4-DEC- 1 994] 


1 ..179 
1..180 


141/180(78%) 
152/180 (84%) 


9e-79 


AAE21677 


Human phosphoethanolamine binding 
protein (PEBP) - Homo sapiens, 1 87 
aa. [WO200218623-A2, 
07.MAR-2002) 


1.179 
1..180 

■ 


140/180(77%) 
151/180(83%) 


5e-78 


AAR49943 


Human hippocampal cholinergic 
neurotrophic peptide precursor - 
Homo sapiens, 187 aa. 
[WO9405788-A, 1 7-MAR- 1 994] 


1..179 
1..180 


140/180(77%) 
151/180(83%) 


5e-78 


AAR277I8 


HCNP precursor protein #2 - Homo 
sapiens, 187 aa. [EP5I1816-A, 
04-NOV-1992] 


1..J fy 
1..180 


151/180<83%) 


5e-78 


AAE21676 


Mouse phosphoethanolamine binding 
protein (PEBP) - Mus musculus, 1 87 
aa. [WO200218623-A2, 
07-MAR-2002] 


1 ..179 
1..180 


125/180(39%) 
1142/180(78%) 

L . — , 


le-69 



In a BLAST search of public sequence databases, the NOV8a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 8D. 



Table 8D. Public BLASTP Results for NOV8a 








Protein 

Accession 

Number 


Protein/Organism/Length 


NOV8a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


AAH31102 


Prostatic binding protein - Homo sapiens 
(Human), 1 87 aa. 


1..179 
1..180 


140/180(77%) 
151/180 (83%) 


le-77 


S46485 


phosphatidylethanolaminerbinding 
protein - crab-eating macaque, 1 87 aa. 


1.179 
1..180 


139/180(77%) 
151/180(83%) 


2e-77 


P30086 


Phosphatidyiethanolaminerbinding 
protein (PEBP) (Neuropolypeptide h3) 
(Hippocampal cholinergic 
neurpstimulating peptide) (HCNP) (Raf 
kinase inhibitor protein) (RKIP) - Homo 
sapiens (Human), 1 86 aa. 


3.179 
2..179 


139/178 (78%) 
150/178(84%) 


3e-77 
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WO 03/031571 



PCT/US02/31357 



P48737 


Phosphatidylethanolamine-binding 
protein (PEBP) - Macaca fascicuiaris. 
(Crab eating macaque) (Cynomolgus 
monkey), I86aa. 


3..179 
2.. 179 


138/178 (77%) 
150/178(83%) 


4e-77 


PI 3696 


Phosphatidylethanolamine-binding 
protein (PEBP) (Basic cytosolic 21 kDa 
protein) - Bos taums (Bovine), 1 86 aa. 


3..179 
2.. 179 


134/178 (75%) 
148/178 (82%) 


le-73 



PFam analysis predicts that the NOV8a protein contains the domains shown in the 
Table 8E. 



Table 8E. Domain Analysis of NOV8a 


Pfam Domain 


NOV8a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


PBP 


3..171 


71/201 (35%) 
137/201 (68%) 


4.7e-4) 



Example 9. 

The NOV9 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 9A. 



Table 9A. NOV9 Sequence Analysis 




SEQIDNO:29 J704 bp 




NOV9a, 
CGI 46452-01 
DNA Sequence 


CTCTTCCACCGGCCCCTCAAGGAGTACTCCTTCCGTTCCGTGCGGGAGGAGACTGGCATGGGGGACAT 


TCCTCACGTCAAGAATGACTTCGCCTTCATGCTGCACCTCATCG 

AGCGCTTCGCCGTCTTCCTCTCCGAGGTCAGCGAAAGCaSTCTAAAGC 

AAGCTGGAGACCCTGCCCTCCCAGCTCXK?CCTGTGCTCAGGCCT 

TGGGCTACACTCCCTCCCACCCGAGGTGGGCCTCCTG 

ATCCCCTGGAGGCCCTGCCCGAAGAGCTCTTCTTCTGCCGCAAGCT 

AACCAGCTGAGCXAGCTCTCXJCCCCACGTGGGTGCCCT 

CAACCGCTTAGAGGCGCTGCCAGAAGAACTTGGCAACTC 

TGGAAGACACGCTTTACCAGGGTCTGCCGGCAGAAGTGCGGGACAAGA 

GGTGGGGCCGTTTTAGGTAGAGCCTTAAAAATGCTTCTGTCCTGGAATCTCAACCATTC 


ATAGGAAGCCAAGTGGGTCTAGGC 




ORF Start: ATG at 58 J |ORF Stop: TGA- at 604 


! 


SEQIDNO:30 |l82aa |MW at 20391. 2kD 


|NOV9a, 
CG146452-0! 
Protein 
Sequence 


MGDIPDVKNDFAFMLHLIDQYDSLySKRFAVFI^EVSESRLKQLYLSYNKLETliPSQI^ 

VSHNGLHSLPPEVGLl^NI^HIALSYNALEALPEELFFCRKLRTLU^DNQLSQLSPHVGALRALSRL 

ELKGNRLEALPEELGNCGGLKKAGLLVEDTLYQGLPAEVRDKMEEE 



10 



Further analysis of the NOV9a protein yielded the following properties shown in 
Table 9B. 
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RNsnmin: <wo 03031571A2 i > 



WO 03/031571 



PCT/US02/31357 



Table 9B. Protein Sequence Properties NOV9a 


PSort 
analysis: 


0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 
(peroxisome); 0.1 000 probability located in mitochondrial matrix space; 0.1 000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV9a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
5 several homologous proteins shown in Table 9C. 



Table 9C GENESEQ Results for NOV9a 
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Identifier 


#, Date) 


NOV9a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


1 AAM39906 

J 

i 

i . 

! ' 


Human polypeptide SEQ ID NO 
3051 - Homo sapiens, 543 aa. 
[WO200153312-A1, 26-JUL-200I] 


41..182 
402..543 


74/142(52%) 
111/142 (78%) 


2e-39 


|AAU 17987 

i 

i 


Human immunoglobulin polypeptide 
SEQ ID No 132 - Homo sapiens, 277 
aa. [WO200155315-A2, 
02-AUG-2001] 


4 1 .. 1 82 
136..277 


74/142(52%) 
111/142 (78%) 


2e-39 


AAY70473 


Human cyclic nucleotide-associated 
protein- 1 (CNAP-1) - Homo sapiens, 
708 aa. [ WO2000 1 4248-A J , 
16-MAR-2000] 


41.182 
567..708 


74/142(52%) 
111/142 (78%) 


2e-39 


AAM41692 


Human polypeptide SEQ ID NO 
6623 - Homo sapiens, 565 aa. 
[WO200153312-A1, 26-JUL-2001] 


41..182 
424.565 


74/142(52%) 
110/142(77%) 


6e-39 


AAU83653 


Human PRO protein, Seq ID No 124 
- Homo sapiens, 546 aa. 
[WO200208288-A2, 31-JAN-2002] 


39..1 79 
398..538 


76/141 (53%) 
104/141 (72%) 


3e-37 


In a BLAST search of public sequence databases, the NOV9a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 9D. 


Table 9D. Public BLASTP Results for NOV9a 


Protein 

Accession 

Number 

I 


P rot ei n/O rga h is m/Lengt h 

i 


NOV9a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 
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WO 03/031571 PCT/US02/31357 



CAD39133 


Hypothetical protein - Homo sapiens 
(Human), 622 aa (fragment). 


41. .182 
481. .622 


141/142 (99%) 
142/142 (99%) 


le-75 


Q9H5H8 


CDNA: FLJ23420 fis, clone 
HEP22352 (Hypothetical 50.2 kDa 
protein) - Homo sapiens (Human), 
444 aa. 


41. .182 
303..444 


141/142 (99%) 
142/142 (99%) 


le-75 


AAH31863 


Hypothetical protein - Mus musculus 
(Mouse), 330 aa (fragment). 


41 ..182 
189..330 


118/142 (83%) 
132/142 (92%) 


2e-62 


Q8R502 


AD1 58 - Mus musculus (Mouse), 
803 aa. 


41. .182 
662..803 


73/142(51%) 
112/142 (78%) 


2e-39 


Q8VE36 


Similar to hypothetical protein 
DKFZp586J 1 1 1 9 - Mus musculus 
(Mouse), 287 aa (fragment). 


41..182 
1 46..287 


73/142 (51%) 
112/142 (78%) 


2e-39 



PFam analysis predicts that the NOV9a protein contains the domains shown in the 
Table 9E. 



Table 9E. Domain Analysis of NOV9a 


Pfam Domain 


NOV9a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


LRR 


40..62 


9/25 (36%) 
21/25 (84%) 


0.0068 


LRR 


63..8S 


13/25 (52%) 
17/25 (68%) 


0.15 


LRR 


86.. 108 


10/25 (40%) 
18/25 (72%) 


0.33 


LRR 


109..131 


10/25(40%) 
19/25 (76%) 


0.62 
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Example 10. 

The NOV10 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 10A. 



Table 10A. NOV10 Sequence Analysis 




SEQIDNO:31 |2235 bp j 


'NOV 10a, 
CGI46731-01 
DNA Sequence 


GTTTCCTGTTATACTGCTCTCCAATCCATG^ 


GTGTGCAGTGTGTGGCCAAGCCCACTCCTTG 
ATGATGACCTCATCTGCCACATCTGCCTCCAGGCT 
ACCTACTGCACCCTCTGCCTCACCAACT^ 
TCTGGTTCTGCAGCACTGCAAGAAGTCCAGCATC 

CCTGCCCATTCAGGGAGCACTGCACCCAGGTGTTGCAGCGCTGTGACCTCGAGCATCACTrTCAAACC 

AGCTGTAAAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCT 

AGACGGCTGTGCGAGCCTCACAGCCACGGCTCCCTC 

TAATGACAGACGAGCCTGGCCTAGACAACCCTGCCTACGTGTCCTCGGCAGAGGACGGGCAGCCAGCA 
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RNsnncrr> <wo 03naiS7iA2 i > 



WO 03/031571 



PCT/US02/31357 



NOVlOa, 
CGI 4673 1-01 
Protein 
Sequence 



ATCAGCCCAGTGGACTCTGGCCGGAGCAACCGAACTAGGGCACGGCCCITTGAGAGATCCACTATTAG 
AAGCAGATCATTTAAAAAAATAAATCGAGCTTTG^ 

TTGCCAACCATGCCGACCAGGGCAGGGAAAATTCTGAAAACACCACTGCCCCTGAA 

TTGTACCACCTGATTCCAGATGGTGAAATTACCAGCATCAAGATCAATCGAGTAGATCCCAGTGAAAG 

CCTCTCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACTGGTCCATATCATTATCCAACACATTTATC 

GTGATGGGGTGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTAAACGGGATG 

GACATCAGCAATGTCCCTCACAACTACGCTGTGCGCTCT 

GACTCTGATGCGTGAACAGAAGTTCCGCAGCAGGAACAATGGACA 

GAGATGACAGCTTTCATGTGATTCTCAACAAAAGTAGCCCCGAGGAGCAGCT^ 

CGCAAGGTGGATGAGCCTGGGGTTTTCATCTTOVATGTGCTGGATGGCGGTC 

TCAGCTTGAGGAGAATGACCGTGTGTTAGCCATCAA^^ 

GTGCGGCTCATCTGATTCAGGCCAGTGAAAGACGTGTTCACCTCGTCGTGTC 

CGGAGCCCTGACATCTTTCAGGAAGCCGGCTGGAACAGCAATC^ 

GAGGAGCAACACTCCCAAGCCTACAATTACTTGTCATGAGAAGGTGGTAAATATCCA 

GTGAATCTCTCGGCATGACCGTCXSCAGGGGGAGCATCAC^TAGAGAATGGGATTTGCCTA 

ATCAGTGTTGAGCCCGGAGGAGTCATAAGC^GAGATC^ 

TGTGGATGGGGTCGAACTGACAGAGGTC7VGCCGGAGTGAGGCAGTGGCATTATTG 
CCTCGATAGTACTCAAAGCTTTGGAAGTCAAXGAG 

GCCCTGGACTCCAACCACAACATGGGCCCACCC^GTGACTGGTCCCCATCCT 
ATTAC»CGGTGCTTGTATAACTGTAAAGATATTGTATTACGAAGAAACAC^ 
TCTGCATTGTAGGAGGTTATGAAGAATACAATCGAAAX^AACCT^ 
GGAACACCAGCATACAATGATGGAAGAATTAGGTGTGGTGATATTCTTCTTGC^ 
TACATCAGG AATGATACATG CTTG CTTGGCAAGACTCCTGAAAGAACITAAAGGAAG AATTACT 
ATTfiTTTCTTGG CCTGG CACriTTTT A TAGAiATCAATG ATGGGTCAG AGG AAAACAG 



ORF Start: ATG at 3 1 



SEQ ID NO: 32 



jORF Stop: TAG at 2206 



725 aa 



MW at 80095.8kD 



MNQPESANDPEPLGAVCGQAHSLEENHFYSYPEETODDLICHICLQALLDPLDTPCGHTYCTLCLTNF 
LVEKDFCPMDRKPLVLQHCKKSS I LVNKLLNKLLVTCPFREHCTQVLQRCDLEHHFQTSCKGASHYGL 
TKDRKRRSQIX3CPDGCASLTATAPSPEVSAAATISLMTDEPGLDNPAYVSSAEDGQPAISPVDSGRSN 
RTRARPFERSTIRSRSFKKINRALSVLRRTKSGSAVANHAI5QGRENSENTTAPEVFPRLYHLIPDGEI 
TS I KINRVDPSESLS I RLVGGSETPLVH 1 1 IQH I YRDGVI ARDGRLLPGDI I LKVNGMDI5NVPHN YA 
VRSPAAPCQVLWLTVMREQKFRSRNNGQAPDAYRPRDDS FHVILNKSSPEEQLGI KLVRKVDEPGVFI 
FNVLDGGVAYRHGQLEENDRVLAI NGHDLR YGS PESAAHLIQASERRVHJLVVSRQVRQRS PD I FQEAG 
WNSNGSWS PG PGERSNTPKPTITCHEKWN IQKDPGESLGMTVAGGASHREWDLPI YVI S VE PGGV I S 
RDGRIKTGDILLNVTCVELTEVSRS^ 

PSDWS PS WVMWLELPRCL YNCKDI VLRRNTAGSLGFC I VGG YEE YNGNKPFFI KS I VEGTPAYNDGR I 
RCGDILLAVNGRSTSGMIHACLARLLKELKGRITLTIVSWPGTFL 



Further analysis of the NOV1 0a protein yielded the following properties shown in 
Table 1 OB. 



Table 10B. Protein Sequence Properties NOVlOa 


PSort 
analysis: 


0.3000 probability located in microbody (peroxisome); 0.3000 probability located in 
nucleus; 0.1 000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV1 0a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 10C. 
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WO 03/031571 PCTAJS02/31357 




Table IOC. GENESEQ Results for NOVlOa 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
#, Date] 


NOVlOa 

Residues/ 

Match 

Residues 
— 


Identities/ 
Similarities Tor 
the Matched 
Region 

1 


Expect 
Value 


AAB65212 


Human PROl 136 (UNQ574) protein 
sequence SEQ ID NO:219 - Homo 
sapiens, 632 aa. [WO200073454-A1, 
07-DEC-2000] 


101. .725 , 
S..632 


598/628 (95%) 
603/628 (95%) 




0.0 


AAB87545 


Human PRO 1 136 - Homo sapiens, 
632 aa. [WO2001 16318-A2, 
08-MAR-2001J 


101. .725 
: 5..632 


598/628 (95%) 
603/628 (95%) 


0.0 


AAU 17394 


Novel signal transduction pathway 
protein, Seq ID 959 - Homo sapiens, 
696aa.[WO200154733-Al, 


101. .725 
69..696 


598/628 (95%) 
603/628 (95%) 


0.0 


AAU29106 


Human PRO polypeptide sequence 
#83 - Homo sapiens, 632 aa. 
[WO200168848-A2, 20-SEP-2001] 


1 01. .725 
S..632 

: 


598/628 (95%) 
603/628 (95%) 




0.0 


AAY66689 


Membrane-bound protein PROl 136 - 
Homo sapiens, 632 aa. 
[WO9963088-A2, 09-DEC-I999] 


101. .725 
5..632 

_ _ ...J 


598/628 (95%) 
603/628 (95%) 


0.0 



In a BLAST search of public sequence databases, the NOV 1 Oa protein was found to 
have homology to the proteins shown in the BLASTP data in Table 10D. 
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Table 10D. Public BLASTP Results for NOVlOa 


Protein 

Accession 

Number 


Protei n/Organ ism/Length 


NOVlOa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q8TBB1 


Similar to 

multi-PDZ-domain-containing protein 
- Homo sapiens (Human), 728 aa. 


1..725 
1..728 


721/728(99%) 
721/728(99%) 


0.0 


Q96MJ7 


CDNA FLJ3226I fis, clone 
PROST1000343, highly similar to 
Numb-binding protein LNXp80 - 
Homo sapiens (Human), 728 aa. 


1..725 
1..728 


718/728 (98%) 
718/728 (98%) 


0.0 


070263 


NUMB-binding protein LNX (Ligand 
of NUMB-protein X) - Mus musculus 
(Mouse), 728 aa. 


1..725 
1..728 


640/729 (87%) 
673/729 (91%) 


0.0 


AAH34737 


Ligand of numb-protein X - Homo 
sapiens (Human), 632 aa. 


101. .725 
5..632 


598/628 (95%) 
603/628 (95%) 


0.0 
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BNSOOCIft <WO 03CB1671A2.I_> 



WO 03/031571 



PCT/US02/31357 



Q9BY20 



Multi-PDZ-domain-containing protein 
- Homo sapiens (Human), 632 aa. 



1 01. .725 
5..632 



597/628 (95%) 


0.0 


602/628 (95%) 





PFam analysis predicts that the NOV 10a protein contains the domains shown in the 
Table 10E. 



Table 10E. Domain Analysis of NOVlOa 


Pfam Domain 


NOVlOa Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


zf-C3HC4 


41. .77 


14/53(26%) 
26/53(49%) 


9.8e-06 


PDZ 


274..358 


26/86 (80%) 
62/86 (72%) 


5.7e-l 1 


PDZ 


381. .463 


28/84(33%) 
57/84 (68%) 


4.7e-12 


PDZ 


504..589 


25/88 (28%) 
63/88 (72%) 


3.8e-13 


PDZ 


635..720 


26/88 (30%) 
66/88 (75%) 


l.3e-14 



Example 11. 

The NOV 1 1 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 1 A. 



Table 11A.NOV11 Sequence Analysis 




SEQIDNO:33 \ 1344 bp j 


NOV 11a, 
CG147048-01 
DNA Sequence 


ATGGACTCAGACTTCTCAC^TC 

AGACCCTXSTCACCATCTGCTGTGGGCAC^GCTTCTGTAGGCCCTC 

CCCAAAGTCCn3CAAACTGCCCTGCATGCAGGG 

CTTCTGAAGAATTTAGTGACCATTGCCAGAAAA 

AATATGTGGGACCGATAGGCAAAO^AAGAAGATGTTCTGTC^ 

TGTGCTCCAACTCTCAGGAGCACGGGGCTCACAAACACCAT<^ 

CGGGAGAAACTCTTAAAGCAAATGAGGATTTTA1KX3AAAAAGATT^ 

TGAGGAGGGAAGAACAGCCTTCCTCTGGAGGGGCAATC 

AGTATAGGAAGCTGCATCCGGTTCTCCATAAGGAAGAAAAACAAGACT 

TACCAAGAGATTTTTCAGCAACTCCAGAGAAGTTGGGTC 

AGAAATGTATCAGGAACTAATCGAAATGTGTC^ 

TGCTCCIXXACATGCCCCAGCCTGTGAATCCAGAGCTCA 

AGGCTCAAOX3CTTCXX3AGTGGAAA 

TGAGGATGTGAGAAGTTGGATGTTTAGACGTGGACCTTTG 
CATGGGGAGCCAGGGTCTTCrcCTTTGGGAAAtt 
TGGGCTCTGGGAGTCTGTAACAACTCCTGGATAA^ 
ATTTCTTC1TTTGTGTCTC3AAGG 

ACTACATAGAGAAACCTCTGGGCCGGGTTGGTGTGTTTCTTGAT^ 

TTGAATGTCACCAAGAGTTCCCTCATATGGAGTTACXX 

TTTCTTTTACTCTGGCCACAGATGATCAGGATTAAGAAAAC^ 




ORF Start: ATG at 1 j jORF Stop: TGA at 1315 
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WO 03/0M&J1 



PCT/US02/31357 





SEQIDNO:34 j438aa 


MWat51424.8kD 


"MOV 1 1 fk 

jnu v 1 1 a, 
CGI 47048-01 
Protein 
Sequence 


MDSDFSHAFQKELTCVICLOTLVT>P\rTICrc^ 

LLKNLVTIARKASLWQFI^SEKQICGTHRQTKKMFCDMDKSLLCLLCSNSQEHGAHKHHPIEEAAEEH 

REKLLKQMRILWKKIQENQRNLYEEGRTAFLWRGNWLRAQMIRNEYRKLHPVLHKEEKQHLERLNKE 

YQEIFQQl^RSWVKMDQKSKHLKEMYQELMEMCHKPDVELLQSESVLLHMPQPVNPELTAGPITGLVY 

Rl^RFRVEISFHFEVTNHNIRLFEDVRSWMFRRGPLNSDRSDYFAAWGARVFSFGKHYWELDVDNSCD 

WALGVOWSWIRKNSTMVNSEDIFLLLCLKVDNHFN^ 

LNVTKSSLIWSYPAGSLTFPVRPFFYTGHR 



Further analysis of the NOV1 la protein yielded the following properties shown in 
Table 1 IB. 



Table 11B. Protein Sequence Properties NO VI la 


PSort 
analysis: 


0.4500 probability located in cytoplasm; 0.3233 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1 000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV1 la protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 1 C. 



Table 11C. GENESEQ Results for NOVlla 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
#, Date) 


NOVlla 
Residues/ 
Match 
Residues 


] Identities/ 

j Similarities for the 

j Matched Region 


Expect 
Value 


ABG 15486 


1 , ■ . 

Novel human diagnostic protein 
#1 5477 - Hortio sapiens, 414 aa. 
[WO200175067-A2, l l-OCT-2001] 


56..246 
224..414 


191/191 (100%) 
191/191 (100%) 


e-111 


ABG 15487 


Novel human diagnostic protein 
# 1 5478 - Homo sapiens, 369 aa. 
[WO200175067-A2, 1 I-OCT-2001] 


24.. 169 
54.. 199 


139/146(95%) 
142/146(97%) 


2e-81 


AAR15148 j 

! 


Ro/SSA .autoantigen - Homo 
sapiens, 475 aa. [W091 17171-A, 
14-NOV-1991] 


11. .436 
12..449 


146/443 (32%) 
226/443 (50%) 


4e-54 


AAB42919 ; 


Human ORFXORF2683 
polypeptide sequence SEQ ID 
NO:5366 - Homo sapiens, 477 aa. 
[WO200058473-A2, 05-OCT-2000] 


4..436 
5.-459 


138/461 (29%) 
230/461 (48%) 


4e-53 


AAM48396 


Human SSA-56kDa protein - Homo 
sapiens, 485 aa. [WO200188128-A1, 
22-NOV-2001] 


8..432 
9..454 


135/454(29%) 
217/454(47%) 


5e-47 



10 
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PCTAJS02/31357 



In a BLAST search of public sequence databases, the NOV 1 1 a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 1 D. 



Table 11D. Public BLASTP Results for NOVlla 




Protein 

Accession 

Number 


Protein/Organism/Length 


NOVlla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


■■■ 

Expect 
Value 


Q96BQ3 


Hypothetical 52.3 kDa protein - 
Homo sapiens (Human), 446 aa. 


1,438 
1.446 


438/446 (98%) 
438/446<98%) 


0.0 


Q9NS80 


RING finger protein 18 
(Testis-specific ring-finger protein) - 
Homo sapiens (Human), 452 aa. 


1..437 
1..451 


230/451 (50%) 
302/451 (65%) 


e-125 


BAC04185 .. 

t 


CDNA FLJ36180 fis, clone 
TESTI2026605, weakly similar to 52 
KDA RO PROTEIN - Homo sapiens 
(Human), 468 aa. 


3..433 
4..445 


148/445 (33%) 
236/445 (52%) 


7e-64 


1 — 

Q9BSJ1 


Similar to ring finger protein 1 8 - 
Homo sapiens (Human), 293 aa. 


168..437 
9..292 


128/284(45%) 
182/284(64%) 


3e-63 



AAM63957 

1 

I 

i 


BIAI protein - Homo sapiens 
(Human), 468 aa. 


4..433 
5..442 


1 50/446 (33%) 1 3e-62 
231/446(51%) { 



PFam analysis predicts that the NOV1 la protein contains the domains shown in the 
Table HE.. 



Table HE. Domain Analysis of NOVlla 




Pfam Domain 


NOVlla Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


zf-C3HC4 


1 5.-55 


18/54 (33%) 
35/54(65%) 


5.7e-10 


zf-B_box 


88.. 129 


14/48<29%) 
26/48(54%) 


1.3e-06 


SPRY 


326. t 437 


28/157(18%) 
77/157<49%) 


5.8e-09 



Example 12. 

The NOV 12 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 12A. 
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WO 03/031571 



PCT/US02/31357 



Table 12A.NOV12 . Sequence Analysis 


jSEQIDNO:35 


2711 bp 





NOV 1 2a, 
CG 147246-01 . 
DNA Sequence 



NOV 12a, 
CGI 47246-01 
Protein 
Sequence 



CATC^GTCGCTTTGAAGGAGGCAGCTCATTATCAAATTATAGTGATTTGAAGAAAGAGTCTGCTGTGA 

acctaaatgctcctagaaccccaggaaggcatggattgacaaccacacct 

cagcacttgccacagaggcagggaaatgatacagataagactcagggtgcacagacttgtgtggcc^ 

cggtgtaatggcagcacaaaaccagatggaatgtgaggaggagaaagctgcca 

ctt ctatt caag ctt ctg aacc cttg cttg atacgca cat ag tg aatgg ag aaag ag atg aaactg cc 

acagctcctgcatcaccgacaacagacagctgtgatggaaatgc^^ 

aggcataggcccagtgctccccctagaagaaagaggggcagaaacagaaaccaaggta'caagagaggg 
aaaatggggaaagccctctggaactcgagcagctgga 
caaaaacttcacaaaatagccaatcaacttttgctt 
cttagatcaggtagtattttattgcaaactcttggaagaagcaaaccg 

* tggtgaataaaatcttttctaatatttgatcaataaatc ccagag 
ctggagaaacgaatgcaagaatgggaaactactcctagaattggagacatccttcaga 
attccttaagatgtatggagaatatgtgaaaggatttgataatgcaatggaat^ 
cagaacgtattccccagttcaaatcagt<k3ttgaagaaattcaga^cagaaa^ 
actttgcagcatcacatg(^agaacctcttcagcggattccccg6 
tctaaggaaattgcctcctgattccctggactggaatgatgct^ 

c ag cag caag c cattctaat ag tgcaat aagg aaaatgg ag aacct aaag aaactctt ag ag atttat 

gaaatcttgggagaagaagaagacattgtgaacccttcaaatcaacta^ 

caaactagctgctcggaacacttcagcacaagaacgctaccttttcttat^ 

actx3tgtgcccaaatccagcttggtaggctctaaattcacagttcgaac« 

atgaaaattgtagagactcaaaatgaagaatatccacatactttcc^ 

j actgg aactg caggccagttctg cg caagacaaag aagaatgg atcaaggcccttc aag aaaccatcg 
i atg cttttc at c aaag g c atg aaacctt cag aaatg caattg caaagg at aatg acattcac tcag ag 
!gtttctactgctgagctagggaaaagagcccc^\agatggatccgagataatgaagtgac7^ 
j g aaatgtaaag aacctttcaatgcactg acac^aagg agg catcattgtcgagcatgtc 

j TTTG TTGGAAATGCT CCG ACTACAAAG CTCAACTTG AATATC T AAATTG AG C AAAG TTTGT 

IaaagactgttatcaJvatcataagtggattcacagacagtgaagaaaagaaaaga^ 

j g attg aatcag cag aagtatctg gaaacag tg tggtg tgcag cttt c ttcag tatatgg ag aagtcaa 

laaccttggc^gaaagcitggtgtgtcatccccaagc^gaccct 

j cc ccagg acg t cag ag ccgaggc cac cattc cactt ctggg ct atg tggtgg atg aaatg c caaggag. 
i cg cag acctg ccacacagtttcaaactg acccagtctaagtccgtgcacag ctttgctg cagacagtg 
]aggaacnt5aagcagaagtggctgaaagtc^tccttttagctg 

i aatg ag catccagccaccttggatgatcatcctc aacct aagaaaaaatcagaatg ctg aactcctcc 



^ AGGACCAGCCATGGTGTGGAGGTCTCAGGACTTACAGCTCAAGACATTCCCAGCTC^ 



^TGCTAGCACrTTATGTTGAAAAATATAGGCCCATAAATGC^^ 



j ATGTACTCTTAGTGAAATTAGTGTGCAGAGTCATTCTACC^ATAAAGTTTTGAAATAATGTGAA^ 
"\ GG AG CATTTTTTGAG CTATTCCTTGAATATGTG CTTTTTTGTCTTG AAGAAATGGTGTATCAATTG AT 



:TCTGTCACCGTC^GGTTAGAATGAGCACTTCCATTTAAGAA^ 



Utgtaggaccix3GAAC^ gtt tgaaagatatacctc(^tc 
)RF Start: ATG at 



jSEQ ID NO: 36 



767 aa 



]MWat8665!.3kD 



}meeikpasasctskekpskvsdlisrfeggssi^nysdlkkesawi^aprtpgrhgltttpqq 
jqhlpqrqgndtoktqgaqtcvangvmaaqw 

\ tapas pttds cdgnasdss yrtpgigpvlpleergaetetkvqer enges pleleqldqhhemketne 
Jqklhkianelllterayvnrldlldqwfyckixeeanrgsfpaemvnki fsniss inafhs kfllpe 
jlekrmqewettprigdiwkxiapfliwygeyvkgfd^^ 

jtlqhhmlepvqripr yemllkdylrklppdsldwndakeslei istaashsnsairkmenlkklle i y 
jemlgeeedivnpsneltnegqilkiaarntsaqerylflfnn 

•mkivetqneeyphtfqvsgkertlelqassaqdkeewikalqetidafhqrhetfrnaiakdndihse 

; VSTAEIXSKRAPRWI RDNEVTMCMKCKE PFNAIiTRRRHHCRA KVC 

Ikdcyqi isgftdseekkrkgilei esaevsgnswcsflqymekskpwqkawcvipkqdplvlymyga 

Ipqdvraqatipli/syvvdemprsadlphsfkltqsksvhsfa 

jnehpatlddhpepkkksec 



Further analysis of the NOV] 2a protein yielded the following properties shown in 
Table 12B. 
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Table 12B. Protein Sequence Properties NOV12a ■ ' 


PSort 
analysis: 


0.7000;probability located in nucleus; 0.1000 probability located in mitochondrial 
matrix space; 0.1 000 probability located in lysosome (lumen); 0.0000 probability 
located in endoplasmic reticulum (membrane) - : 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



A search of the NOV 12a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 2C. . 



Table 12C. GENESEQ Results for NOV12a 




GENESEQ 
>■ Identifier 

1 


Protein/Organism/Length |Patent ■ 
#, Date] 


NOV12a 
Residues/ - 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


|aAU795I5 


Human guanine-nucleotide exchange 
factor (GEF), 38646 - Homo sapiens, 
766 aa. [WO200220765-A2, 
14-MAR-2002] 


1..767 
1..766 


763/767 (99%) 
764/767 (99%) 


0.0 


AAY51248 


Rat actin-binding protein frabin - 
Rattus sp, 766 aa. [JP1 1346775-A, 
21 -DEC- 1 999] 


1..767 
I..766 


634/767(82%) 
682/767 {88%) 


0.0 


AAU2I630 

i 
1 


Novel human neoplastic disease 
associated polypeptide #63 - Homo 
sapiens, 465 aa. [WO200155163-A1, 
02-AUG-2001] 


303..767 
1..465 


459/465 (98%) 
460/465(98%) 


0.0 


AAU 17094 

• 


Novel signal transduction pathway 
protein, Seq ID 659 - Homo sapiens, 
319 aa. [WO200154733-A1, 
02-AUG-2001] ' 


467..767 
19-319 


298/301 (99%) 
298/301 (99%) 


e-178 


AAU27818 


Human full-length polypeptide 
sequence #143 - Homo sapiens, 725 
aa. [WO200164834-A2, 
07-SEP-2001] 


164..744 
120..706 


278/609(45%) 
378/609(61%) 


e-142 



In a BLAST search of public sequence databases, the NOV12a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 12D. 
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Table 12D. Public BLASTP Results for NOV12a ' 


Protein . 

Accession 

Number 


Protein/Organism/Length 


NOV12a 
Residues/ 
Match 
Residues 

- < 


Identities/ 
Similarities for 
the Matched 
Portion 

; 


Expect 
Value 


Q96M96 


CDNA FLJ32732 fis, clone 
TESTI2001 1 4 1 , highly similar to 
Kanus norvegicus aciin-riiamcni 
binding protein Frabin mRNA - Homo 
sapiens (Human), 766 aa. 


1..767 
1..766 


762/767 (99%) 
763/767 (99%) 


0.0 


Q91ZT5 


Actin-binding protein frabin-alpha - 
Mus musculus (Mouse), 766 aa. 


1..767 
1..766 


642/767 (83%) 
692/767 (89%) 


0.0 


088387 
_____ — , i 


Actin-filament binding protein Frabin - 
Rattus norvegicus (Rat), 766 aa. 


1..767 
I..766 


634/767 (82%) . 
682/767(88%) 


0.0 


Q91ZT4 \ 


Actin-binding protein frabin-beta - 
Mus musculus (Mouse), 603 aa. 


I. .589 
1..588 


480/589(81%) 
520/589 (87%) 


0.0 


Q91ZT3 


Actin-binding protein frabin-gamma - 
Mus musculus (Mouse), 504 aa. 


I..504 j 402/504 (79%) 
1..503 j 439/504 (86%) 


0.0 



PFam analysis predicts that the NOV12a protein contains the domains shown in the 
Table 12E. 
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Table 12E. Domain Analysis of NOV12a 


Pfam Domain 


NOV12a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


RhoGEF 


210..393 


75/209(36%) 
155/209(74%) 


4.3e-57 


PH 


424..522 


30/99 (30%) 
80/99 (81%) 


1.5e-)6 


DAG_PE-bind 


556..602 


12/51 (24%) 
28/51(55%) 


0.63 


FYVE 


555..621 


32/72 (44%) 
54/72 (75%) 


l.le-23 


PH 


645..741 


23/97 (24%) 
69/97 (71%) 


I.2e-I2 



Example 13. 

The NOV1 3 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 3 A. 
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T a hlP 13A.NOV13 Seauence Analysis _ 




SEQ1DN0:37 - * 1218 bp | 


NOV13a, 
CG147651-01 
DNA Sequence 


GAGCCCGTCCGGACnTCCCCGATCCCAGCCTTCTCTCCTTTGA^ 


TCAGTTTTTACTAGAGCCAATCACCTCTCGTGCCTGGAACAGGGATCGT^ 
CTGATAATCAGGAAGCXjCACATCTATAAGAAGCATGGGAGCCAGC 

GAGCACAATGG ACATATCACAGGCATTCACTGGG CTCCCAAG AGCGACCG CATCGTCACTTGCGGGGT 

AGACTGCAATGCCTATGTCTGGAGTCAGAAAGATGGTGTCTGGAAGCCAACCCTG^ 

TTAATCGTGCAGCTACTTTTGTGAAGTGGTCCCCGCrAGAGAACAAAm 

CATGACTCATTTGTTTGTTACTTTGAGTCTGAAAATGACTGGTGGGT 

GATTCGCTCCACAGTCCTCAGCTTGGATTGGCATCCCAACAATGT^ 

ACTTCAAATGCAGAGTGTTTTCTGCTTAC^TTA 

GGCACCAAGATGCCTTTTGGGCAGCTGATGTCAGAGTTTGGTGGCAG 

CGGGG TAAGCTTCTCTGCCAGTGGGAGCCGCCTGG CCTGGG TCAG CCACGACAG CACCGTTTCAG CCA 

CGACAGCACCGTTATCTGTTGCTC&TG^ 

CTACCACTCCTGAGTGTGTCATTTGTCTCAGAGAA<^ 

AATGCTCTTTAATTATGATGAGCGCGGCTGCCTGACCTTCX3TCTC 

G CATCCAACG CAACATGTCTG CCATAG AACACTTCOGCAACATGG ACACG AGGGCCACG ATTG AGG AC 
CACAACATGGCCTTGGAGAGGCTGCACC^GAATAGCATGAGTCACGTCT 

GCAAGGTTGTCG CAAATTTTGCACTACTGG CATTG ATGGAG CGATG ACAATTTGGG ATTTCAAG ACCC 
^^A^TrTTrraTrrAf^TCrTrCACATAATGTGAAGCTCAGTGAGCCrTC^ 




ORF Start: ATG at 55 


ORF Stop: TGA at 1189 




SEQIDNO:38 |378 aa 


MW at 42383.8kD 


NOV 13a, 
CGI 4765 1-01 
Protein 
Sequence 


MTSI^QFLLEP ITCRAWNRDRTQIALSPDNQEAH I YKKHGSQRVKARELiSEHFRiM 1TC I HWMFi^Ok 1 
VTCGVDCNAYVWSQKDGWKPTLVILRINRAATFVKWSPLENKFAVGSGAHDSFVCYFESENDWWVSK 
HIKKPIRSTVLSLDWHPNNVLl^GSCDFKCRVFSAYIKEVDEKPASMPWGTKMPFGQLMSEFGGSGT 
GGW\mGVSFSASGSRLAWVSHDSTVSATTAPLSVADASKSVQVSILKTEFLPLLSVSFVSENSWAAG 
HOC Y PMLFN YDDRGCI/TFVS KLDI PKQS I QRNMS AI EHFRNMDTRAT I EDHNMALERLHQNS I TH VS I 
YEVDKQGCRKFCTTCIDGAMTIWDFKTLESSIQVLHIM 



Further analysis of the NOV13a protein yielded the following properties shown in 
Table 13B. 



Table 13B. Protein Sequence Properties NOV13a j 


PSort 
analysis: 


! 0.7480 probability located in microbody (peroxisome); 0.4321 probability located in 
I mitochondrial matrix space; 0.1 127 probability located in mitochondrial inner 
j membrane; 0.1 127 probability located in mitochondrial intermembrane space 


SignalP 
analysis: 


1" r '■ • — 

] No Known Signal Sequence Predicted 

i - t 

i . — 



A search of the NOV 13a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 13C. 



Table 13C GENESEQ Results for NOV13a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent j 
#,Date] j 


NOV13a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 
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ABG27943 


Novel human diagnostic protein 
#27934 - Homo sapiens, 426 aa. 
[WO200175067-A2, 1 l-OCT-2001] 


3..378 
38..426 


329/395 (83%) 
335/395 (84%) 


0.0 


ABG27201 


Novel human diagnostic protein 
#27192 - Homo sapiens, 3 14 aa. 
[WO200J75067-A2, 1 l-OCT-2001] 


59..378 
1.314 


290/321 (90%) 
292/321 (90%) 


e-167 


ABG21I82 


Novel human diagnostic protein 
#21 173 - Homo sapiens, 353 aa. 
[WO200 1 75067-A2, 1 1 -OCT-200 1 ] 


48..370 
6.-353 


276/355 (77%) 
283/355 (78%) 


e-155 


ABG34131 


Human ARP2/3 complex 41 Kd 
subunit, P4 1 -ARC - Homo sapiens, 
372 aa. [WO20022285I-A2, 
2I-MAR-2002] 


5.377 
4.371 


235/377 (62%) 
293/377 (77%) 


e-140 


AAW67857 


Human secreted protein encoded by 
gene 51 clone HAPNO80 - Homo 
sapiens, 372 aa. [W09842738-A1, 
01 -OCT- 1998] 


5.377 
4.371 


235/377 (62%) 
293/377 (77%) 


e-140 



In a BLAST search of public sequence databases, the NOV] 3a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 13D. 



Table 13D. Public BLASTP Results for NOV13a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV13a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q99PD4 


Suppressor of profilin/p4 1 of 
actin-related complex 2/3 - Rattus 
norvegicus.(Rat), 370 aa. 


3.378 
2.370 


335/376(89%) 
342/376 (90%) 


0.0 


Q9R0Q6 


SID329P (Actin related protein 2/3 
complex, subunit 1 A) (41 kDa) - Mus 
musculus (Mouse), 370 aa. 


3.378 
2.370 


334/376 (88%) 
342/376 (90%) 


0.0 


Q92747 


Actin-related protein 2/3 complex 
subunit 1 A (SOP2-like protein) - 
Homo sapiens (Human), 370 aa. 


3.378 
2.370 


336/376 (89%) 
341/376 (90%) 


0.0 


Q9BU00 


Hypothetical 44.0 kDa protein - Homo 
sapiens (Human), 401 aa (fragment). 


5.377 
33..400 


235/377 (62%) 
293/377 (77%) 


e-140 


015143 


ARP2/3 complex 41 kDa subunit 
(P41-ARC) (Actin-related protein 2/3 
complex subunit IB) - Homo sapiens 
(Human), 372 aa. 


5.377 
4.371 


235/377 (62%) 
293/377 (77%) 


e-140 



PFam analysis predicts that the NOV 13a protein contains the domains shown in the 



Table 13E. 
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Table 13E. Domain Analysis of NOV13a 




Pfam Domain 


NOV13a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


WD40 


45..81 


8/37(22%) 
29/37 (78%) 


0.001 


WD40 


135..171 


12/37 (32%) 
28/37 (76%) 


0.13 



Example 14. 

The NOV 14 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 4 A. 



Table 14A. NOV14 Sequence Analysis 




SEQIDMO:39 


1707 bp 




NOV 1 4a, 
CG149303-01 
DNA Sequence 


ACGGATGATGAACAAGCTTTTCATCGGGAACCTGAGCCC 
TCTTTGGGGACAGGAAGCTGCCCCTGGCGGGACAGGTCC 
TACCdCGACCAGAACTGGGCCATCCGCACCATCGAGACCXrrCT^ 

AATCATGG AAGTTG ATTATT CAG TCTCT ATAAAG CTAAGG AG CAGG AACATTCCG ATTCG AAATATCC 

CTCCTCACCTGCAGTGGGAGGTGTTGGATGGACTTTTGGCT 

CAAGTCAACACAGACACAGAGACCGCTGTTGTCAACXjTCAC^TATC 

AGCCATGAAGAAGCTAAGCGGGCATCAGTTTGAGAACCACT 

ACGAGG TG AGCTGCCCTT-CGCCCCXTTCAGCG^ 

GAAGCCCCTGGGGGCTCTTCrCAGGCCAGACAGATTGATTTC^ 

GTTTGTTGG TG CCATCATCGGAAAGGAGGGCTTGACCATAAAG 

GGGTAGACATCTATAGACAAGAGAACTCCAG AG CTGCAGAGAAGCCTGTCACCATGCATC CCACCCCA 

G AGGGGACTTCTG AAGCATGCCG CATG ATTC TTGAAATAATG CAG AAAG AGGCAGATG AGGCCAAA CT 

AGCCGAAGAGATTCCTCTGAAAATCTTGGCCCACAATGGCTTGGTTC 

GCAGAAATTTGAAGAAAAATGAACATGAAACAGGGACCAAGATAACAATCTC^ 

AGCATATACAACCCGGAAAGAACCATCACTGTGAAGGGCACAGTO 

AGAGATTATGAAGAAGCTGCGTGAGGCCTTTGAAAATGATA^ 

ACTTCIXXMCCTGTA<Xra^ 

GAGATTGTCAATCTCTTCATCCX^CCCAGGGT^ 

CAAACAGCTGG«3AGATT<X3TGGGAGCCT^^ 

GGAAGGT<^TCATCACCTGGCCACCGGAATCCCAGTT^ 

AAAGAAGAAAACTTTTTTAACCCCAAAGAAGAG<3TGA 

CACCGCTGGC<X3GGTGATTGGCAAAGGGGGCAAGACX^TGAATC 

AAGTCAT<X5TGCCTCGTGACXyUACGCCAGATGAAAATG 

TTCTTTGCTAGCCAGACTGCACAGGGCAAGATO^GG^ 




GAAGAAT 








ORF Start: ATG at 5 




ORF Stop: TG A at 1670 




SEQ ID NO: 40 


555 aa _ J 


MW at62450.8kD 


NOV14a, 
CGI 49303-01 
Protein 
Sequence 


MmKLFIGNLS PAVTAEDLRQLrcDRKLPLAG^ 

MEVDYSVS I KLRSRNI PIRNIP PH WWEVUXSLLAQYGTVENVEQ^^ 

MICKLSGHQFENHYFKISYIPDDEVSCPSPPQRAQRGDHSSWEQGQAPGGSSQARQIDFPLRVLFPTQF 
VGAI IGKEGLT I KN I TKQS RS RVD I YRQENSRAAEKP VTMHAT PEGTS EACRM I LEIMQKEADEAKLA 
EEIPLKILAHNGLVGRLrcKEGRNLKKNEHETGTKITISSSQW 

IMKKI^EAFENDTLTVNTHFGYFSSLYPHRQFGPFPHHHSYPEQEIVNLFI PTQGVGAI IGKKGAH I K 
QIJ^FVGASIKIAPARSPIjRQRKVIITWPPESQFKAQGRITOKLKEENFFNPKEDVK1£THIRVPSST 
AGRVIGKGGKTVNEI/QNLI S AEVI VPRDQTPDENEEMI VRI IGHFFASQTAQRKI REI VQQVKQQEQK 
YPQGVASQRSK 
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Further analysis of the NOV 14a protein yielded the following properties shown in 
Table 14B. 



Table 14B. Protein Sequence Properties NOV14a 


PSort 
analysis: 


0.5050 probability located in cytoplasm; 0.3000 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
analysis: 


No Known Signal Sequence Predicted 





5 A search of the NOV 1 4a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 14C. 



Table 14C. GENESEQ Results for NOV14a 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent*, 
Date] 


NOV14a 
Residues/ 
Match 
Residues 


Identities/ j 
Similarities Tor j Expect 
the Matched j Value 
Region j 


ABG06795 


Novel human diagnostic protein 
#6786 - Homo sapiens, 594 aa. 
[WO200175067-A2, 1 l-OCT-2001] 


1..555 
39..594 


507/556(91%) }0.0 

526/556 (94%) j 

i 


AAU16163 


Human novel secreted protein, Seq ID 
1 1 16 - Homo sapiens, 620 aa. 
[WO200155322-A2, 02-AUG-2001] 


1..555 
22..620 


507/599 (84%) j 0.0 

526/599 (87%) 1 

i 


ABG06794 


Novel human diagnostic protein 
#6785 - Homo sapiens, 614 aa. 
[WO2001 75067-A2, 1 1 -OCT-200 1] 


1..555 
16..614 


507/599 (84%) 
526/599 (87%),..., 


;0.0 


AAY30649 


A murine c-myc coding region 
determinant binding protein - Mus 
musculus, 577 aa. [W09946594-A2, 
16-SEP-1999] 


2..55S 
1..577 


353/579 (60%) 
442/579 (75%) 

< 


0.0 

1 


ABB75054 


Human lung tumour L523S i 
recombinant protein sequence SEQ ID 
NO.-449 - Homo sapiens, 579 aa. 
[WO200200174-A2, 03JAN-2002] 


2..544 
1..566 


343/567 (60%) 
424/567 (74%) 

. i 


0.0 

...... . 



10 In a BLAST search of public sequence databases, the NOV 1 4a protein was found to 

have homology to the proteins shown in the BLASTP data in Table 14D. 
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Table 14D. Public BLASTP Results for NOV14a 




Protein 

Accession 

Number 


Protein/Organism/Length 


NOV14a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q9Y6M1 


Hepatocellular carcinoma 
auioaniigcu riuiiiu\oapiciio 
(Human), 556 aa. 


1..555 
I ..556 


507/556(91%) 
526/556 (94%) 


o.o 


AAD09827 


IGF-1I MRNA-BFNDING 
(Human), 598 aa. 


2..S55 
1 ..598 


506/598 (84%) 
525/598 (87%) 


0.0 


042254 


Zipcode-binding protein - Gallus 
gallus (Chicken), 576 aa. 


2..555 
1..576 


360/583 <61%) 
440/583 (74%) 


0.0 


AAD09826 


IGF-ll MRNA-BINDING 
PROTEIN 1 - Homo sapiens 
(Human), 577 aa. 


2..S55 
1..577 


355/579(61%) 
442/579 (76%) 


0.0 


073932 


VG1 RNA binding protein variant D 
- Xenopus laevis (African clawed 
frog), 594 aa. 


2..551 
1 ..586 


355/586 <60%) 
440/586(74%) 


0.0 



PFam analysis predicts that the NOV 14a protein contains the domains shown in the 
Table 14E. 



Table 14E. Domain Analysis of NOV14a 


Pfam Domain 


NOV14a Match Region 


Identities/' 
Similarities 

for the Matched Region 


Expect Value 


rrm 


5..71 


24/78(31%) 
46/78 (59%) 


9.3e-05 


rrm 


84.. 152 


14/77(18%) 
48/77(62%) 


7.3e-05 


KH-domain 


197..244 


17/49(35%) 
38/49(78%) 


3.7e-06 


KH-domain 


278.J29 


19/52(37%) 
41/52 (79%) 


1.9e-07 


KH-domain 

i 
i 

i 


388.-436 


18/49<37%) 
33/49 (67%) 


4.9*-05 


i- 

. KH-domain 

i 


469.-5 19 


18/51(35%) 
42/51 (82%) 


3.5e-08 
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Example 15. 

The NOV 1 5 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown, in Table 15A. 



Tabic 15A. NOV15 Sequence Analysis 




SEQ1DN0:41 ]400b£ > 




NOV 15a, 
CGI 493 12-01 
DNA Sequence . 


CGACGGCGCCATGAGTCTGACTTCCAGTTCCAGCGGACGAGTTGAATGGATGGCAGCAGTTACCGTTG 

CTGCTGGGACttGCTGCAATTGGTTATCTAGCTTACAAAAGA 

GCTGTGATAAACCHTCACATCCAGAAAGACAACCCCAAGACAGTAC^ 

GGGAGATAATGCTGTGTACTGCCGTTTCTGGAGGTCCAAAAATTCCCATTCTGTGATGGGTCTCACAC 
AAAACACAACGAAGAGACTGGAGTCAACG.TGGGACAAATTCCCATTCTGTGATGGGTCTCACACAA^ 
CACAACGAAGAGACTGGAGTCAACGTGGGACCTCTTATCATCAAGAAAAAAGAAACTTAA 




ORF Start: ATG at 1 1 J 


ORF Stop: TAA at 398 




SEQIDNO:42 jl29aa 


MWat 14534.4kD 


NOV 15a, 
CG1493 12-01 
Protein 
Sequence 


MSLTSSSSGRVEWrWttmfAAGTAAIGYlAYKRFYVKDHRNKAVI^^ 

AVYCRFWRSKNSHSVMGLTQNTTKRLESTWDKFPFCDGSHTKHNEETGVNVGPLI I KKKET 



5 

Further analysis of the NOV] 5a protein yielded the following properties shown in 
Table 15B. 



Table 15B. Protein Sequence Properties NOV15a 


PSort 
analysis: 


] 0.8598 probability located in mitochondrial intermembrane space; 0.7605 probability 
{ located in mitochondrial matrix space; 0.4691 probability located in microbody 
j (peroxisome); 0.4392 probability located in mitochondrial inner membrane 


SignalP 
i analysis: 

L.. .: .. 


jNo Known Signal Sequence Predicted 

i . „ w 



] 0 A search of the NOV1 5a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 15C. 



Table ISC GENESEQ Results for NOVlSa 


GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#, Date] 


NOVlSa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAY36II5 


Extended human secreted protein 
sequence, SEQ ID NO. 500 - Homo 
sapiens, 1 08 aa.' [W0993 1 236-A2, 
24-JUN-1999] 


1..129 
1..108 


99/129 (76%) 
103/129 (79%) 


le-50 
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AAW64556 


Human osterocarcinoma cell line U-2 
OS clone HP 10305 protein - Homo 
sapiens, 108 aa. [W09821328-A2, 
22-MAY-I998] 


1-129 
1..108 


99/129(76%) 
103/129(79%) 


le-50 


AAY 12490 


Human 5' EST secreted protein SEQ 
ID NO:521 - Homo sapiens, 96 aa. 
[WO9906548-A2, ll-FEB-1999] 


1..117 
1..96 


83/117(70%) 
88/117(74%) 


7e-41 


ABG17140 


Novel human diagnostic protein 
#17131- Homo sapiens, 395 aa. 
[WO200I75067-A2, ll-OCT-2001] 


10.129 
297..39S 


80/120(66%) 
87/120(71%) 


3e-40 


ABG17141 
i . . 


Novel human diagnostic protein 
#17132- Homo sapiens, 1 05 aa. 
[WO200175067-A2, ll-OCT-2001] 


22..129 
19.. 105 


78/108 (72%) 
81/108(74%)' 


9e-39 



In a BLAST search of public sequence databases, the NOV 15a protein was found to 

t 

have homology to the proteins shown in the BLASTP data in Table 15D. 



! Table 15D. Public BLASTP Results for NOVISa 


Protein 

Accession 

Number 


i 

i 

Protein/Organism/Length 

i ' \ 

. \ 


NO VI 5a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q9NZ45 


Uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS029 - Homo sapiens (Human), 
108 aa. 


1..129 
1..108 


99/129(76%) 
103/129(79%) 


3e-50 


Q8WUQ5 


Hypothetical 12.1 kDa protein - 
Homo sapiens (Human), 108 aa. 


1..129 
1..108 

. — . 


86/129(66%) 
97/129 (74%) 


2e-43 


O9D0Y0 : 


1 500009M05Rik protein - Mus 
musculiis (Mouse), 135 aa. 


12..128 
37.. 134 


53/119(44%) 
67/119(55%) 


3e-19 


Q9CQB5 


1500009M05Rik protein - Mus j 12.. 128 
musculus (Mouse), 1 35 aa. j 37.. 1 34 


53/119t44%) 
67/119(55%) 


5e-19 


AAH32300 


Similar to RIKENcDNA 

1 500009M05 gene - Homo sapiens 

(Human), 135 aa. 


12..128 
37..134 


54/119(45%) 
66/119(55%) 


7e-19 



PFam analysis predicts that the NOV 1 5a protein contains the domains shown in the 
Table 15E. 



Table 15E. Domain Analysis of NOVISa 


| Pfam Domain 

i 


NOVISa Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


|No Significant Matches Found To Publicly Searchable 


Domains 
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Example 16. 

The NOV1 6 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 16A. 

5 



Table 16A. NOV16 Sequence Analysis 




SEQ ID NO: 43 , 


786 bp j 


NOV 16a, 
CGI 5095 1-01 

rw t a o 

DNA Sequence 


rcACAGAAGGGTACGGCTGCCAGAAGArcACAGAAGGGTACGGCTGCGAGAAGACGACAGAAGGGTAC 


GG CTGCG AGAAGACG ACAG AAGGGGG CT CTTCCTCGTTTGCv. CTCG TG TTCATGGG AG CTCGTTTTC 


TTTTCCTCTAGGCAGAGAAGAGGCGATGGCGGCGATGGCATCTCTCGGCGCCCTGGCGCTGCTCCTGC 
TGTCCAGCCTCTCCCGCTGCTCAGCCGAGGCCTGCCTGKjAGCCCCAGATCACCCCITCCTACT 
ACTTCTGACGCTGTCATTTCCACTGAGACCGTCITCATTGTGGAGATCT 
GGTCCAGAACATGGCTCTCTATGCTGACGTCXX3TCGAAAACAATT 

TGGGGCGTTATCAGGTGTCCTGGAGCCTGGACCACAAGAGCGCCCACGCAGGCACCTATGAGGTTAGA 
TTCTTCGACGAGGAGTCCTACAG CCTCCTCAGGAAGG CTCAGAGG AATAACGAGG ACATTTCCATCAT 
CCCGCCTCTGTTTACAGTCAGCGTGGACCATCGGGGCACTTC^ 

TG CTG G CTG CGG CGATCG G C CTTGTG ATCT ACT ACT TG G CCTTCAG TG CG AAG AG C CACATC CAGG CC 
TG AGGG CGG CACCCCAGCCCTGCCCTTG CTTCCTTCAATAAACATCACAGGACCTGGGACTG CACAGG 


AAAAAAAAAAAAAAACTCGNGGGGGGCCCGGTACCCAA 




ORF Start- ATG at 162 1 :ORF StOD" TGA at 681 




SEQ ID NO: 44 j 1 73 aia jMW at l8998.4kD 


NOV 16a, 
CGI 50951-01 
Protein 
Sequence 


MAAMAS LG ALALLLLS S LS R C S AE ACLE PQITPSYYTTS DAV I S TET V F I V E I S LTCKN R VQNMAL Y A 
DVGGKQFPVTRGQDVGRYQVSWSLDHKSAHAGTYEVRFFDEESYSLLRKAQRNNEDISIIPPLFTVSV 
DHRGTWNGPWVSTEVLAAAIGLV I YYLAFSAKSH IQA 




SEQ ID NO: 45 ; j623 bp j 


NOV 16b, 
CGI 5095 1-02 
DNA Sequence 


CGACAGAAGGGTACX3GCTCCCAGAAGACGACAGAAGGGTACGGCTGCGAGAAGACGACAGAAGGGTAC 


GG CTG CGAGAAGACGACAGAAGGGGG CTCTTC CTCGTTTG CCCCTCGTGTTCATGGGAGCTCGTTTTC 


TTTTC CTCTAGG CAG AG AAG AGG CGATGG CGG CG ATGG CAT CTCTCGG CG C CCTGG CG CTG CT C CTG C 
TGTCCAGC CTCTCCCG CTG CTCAG CCGAGGCCTGCCTGGAGCCCCAG AT CACCCCTTCCT ACTACACC 
ACTTCTGACG CTGTC^TTTCCACTGAG ACCGTCHTCATTGTGG AG ATCTCCCTG ACATG CAAGAACAG 
GGTCCAGGTGTCCTGGAGCCTGGACCACAAGAGCGCCCACXSCAGGCACCTATGAGGTTAGAT^ 
ACGAGGAGTCCTACAGCCTCCTCAGGAAGGCTCAGAGGAATM^ 
CTGTTTACAGTCAGCGTGGACCATCGGGGCACTTGGAACGGGCCCnX5GGTG 
TGCGGCGATCGGCCTTGTGATCTACTACTTGGCCrrTCAGTG 
GGG CGAATTCC . 




ORF Start: ATG at 162 


JORF Stop: TGA at 606 




SEQ ID NO: 46 j 


148 aa |MW at 16245.3kD 


NOV 16b, 
CGI 5095 1-02 
Protein 
Sequence 


MAAI^I/SAI^LLLSSI^RCSAEACLEPQITPSYYTTSDAVISTETVFIVEISLTCKNRVQVSWS^ 

HKSAHAGTYEVRFFDEESYSr^RKAQRNNEDISIIPPLFTVSVDHRGT 

YLAFSAKSHIQA 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 16B. 



Table 16B. Comparison of NOV16a against NOV16b. 


Protein Sequence 


NOV16a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 
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m 


9 




N0V16b 


26.. 173 
26..I48 


123/148(83%) 
123/148 (83%) 



Further analysis of the NOV 16a protein yielded the following properties shown in 
Table 16C. 



Table 16C Protein Sequence Properties NOV16a 


PSort 
analysis: 


0.9190 probability located in plasma membrane; 0.2000 probability located in 
lysosome (membrane); 0.1339 probability located in microbody (peroxisome); 
0.1000 probability located in endoplasmic reticulum (membrane) 


SignalP 
analysis: / 


Cleavage site between residues 24 and 25 



A search of the NOV 16a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 16D. 



Table 16D. GENESEQ Results for NOV16a 


GENESEQ 
Identifier 


. j 

i 

Protein/Organism/Length [Patent j 
#,DateJ j 


NOV16a 
Residues/ 
Match 
Residues 


i 

Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAG75579 


Human colon cancer antigen protein 1 
SEQ 1 D NO:6343 - Homo sapiens, 
226 aa. [ WO2001 22920-A2, 
05-APR-2001) 


1..173 
54..226 


173/173(100%) 
173/173 (100%) 


le-95 


AAB43566 


Human cancer associated protein 
sequence SEQ ID NO: 1 0 1 1 - Homo ! 
sapiens, 187 aa. [WO200055350-A1, 
21-SEP-2000] 


I ..173 
15.. 187 


173/173(100%) 
173/173(100%) 


le-95 


ABP42089 


Human ovarian antigen HAZAG23, 
SEQ ID NO:3221 - Homo sapiens, 
155 aa. [WO200200677-A1, , 
03-JAN-2002] 


19.. 173 
1-155 


149/1 55 <96%) 
150/155 (96%) 


le-82 


AAB87645 


Bovine mammary tissue derived 
protein #36 - Bos taurus, 152 aa. 
[WO2001 I4553-A1, Q1-MAR-2001] 


4..155 
1..152 


145/152 (95%) 
149/152(97%) 


le-80 


AAB87646 


Bovine mammary tissue derived 
protein #37 - Bos taurus, 105 aa. 
[WO2001 I4553-A1, 01-MAR-2001] 


77.. 173, 
9.. 105 


95/97(97%) 
97/97 (99%) 


2e-51 

I 

1 

i 



In a BLAST search of public sequence databases, the NOV16a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 16E. 
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Table 16E. Public BLASTP Results for NOV 16a 


Protein 
Number 


Protein/Organism/Length 


NOV16a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


P51571 


Translocon-associated protein, delta 
subunit precursor (TRAP-delta) 
(Signal sequence receptor delta 
subunit) (SSR-delta) - Homo sapiens 
(Human), 173 aa. 


1..173 
1..I73 


173/173 (100%) 
173/173 (100%) 


4e-95 


Q07984 


Translocon-associated protein, delta 
subunit precursor (TRAP-delta) 
(Signal sequence receptor delta 
subunit) (SSR-delta) - Rattus 
noryegicus (Rat), 1 73 aa. 


1..173 
I..173 


166/173 (95%) 
169/173 (96%) 


9e-92 


Q9D8L3 


Signal sequence receptor, delta - Mus 
musculus (Mouse), 173 aa. 


1..173 
1..173 


165/173 (95%) 
168/173 (96%) 


3e-91 


Q9DC94 


Signal sequence receptor, delta - Mus 
musculus (Mouse), 173 aa. 


1..173 
1..173 


164/173 (94%) 
168/173 (96%) 


o ^ r\y 

8e-91 


Q62186 


Translocon-associated protein, delta 
subunit precursor (TRAP-delta) 
(Signal sequence receptor delta 
subunit) (SSR-delta) - Mus musculus 
(Mouse), 1 72 aa. 


1..I73 
1..172 


164/173(94%) 
167/173(95%) 


2e-89 



PFam analysis predicts that the NOV 16a protein contains the domains shown in the 



Table 16F. 

5 



Table 16F. Domain Analysis of NOV16a 


Pfam Domain 


NOV16a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


No Significant Matches Found To Publicly Searchable 


Domains 



Example 17. 

The NOV 17 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 17A. 

10 



Table 17A, NOV17 Sequence Analysis 




SEQIDNO:47 1831 bp j 


NOV 17a, 
CGI 73328-01 
DNA Sequence 


GCTTGACTCAGACCAAGTCCCATCACTGGTCGCACTGACGGGTGAAGTGGCAGGAGGAGGAGGAGGGG 


CTCCGGCTGGTCTGTGGTGAGATGGCCTACCAGGTGGTGGAGAAGGGCGCGGCCCTGGGCACGCTGGA 
GTCGGAGCTGCAG CAG AGG CAAAGCAGG CTGGCAG CCCTGGAGG C C CGCG TGG CG CAG CTG CG AGAGG 
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CGCGGGCGCAGCAGGCCCAGCAGGTGGAGGAGTGGCGGGCGCAGAATGCGGTGCAGCGGGCAGCCTAC 

GAGGCGCTGCGCGCGCACGTCGGGCTCCGGGAGGCGGCACTGCGCAGGCTCCAGGAAGAGGCGCGCGA 

CCTGCTGGAGAGGCTCGTGCAGCGCAAGGCGCGCGCCGCGGCCGAGCGCAACCTGCGCAACGAGCGCC 

GGGAGCGGGCCAAGCAGGCGCGGGTGTCCCAGGAGCTGAAGAAGGCTGCCAAGCGGACCGTGAGCATC 

AGCGAGGGCCCGGACACCCTAGGCGATGGGATGAGGGAGAGAAGGGAGACTCTGGCTCTGGCCCCTGA 

GCCAGAGCCCCTGGAGAAGGAAGCTTGTGAGAAGTGGAAGAGGCCCTTCAGTTTTAAGAAGAGGAGA 

GTCACTCAATTGGGGGAGCCCCTGAGCAGCGATACCAGATCATCCCTGTGTGTGTGG^^ 

CCTACCCGGGCTCAGGATGTGCTGGATGCCCACCTCTCTGAGGTCAATGCTGTTCGTTTTGGCCCCAA 

CAGCAGCCTCCTGGCCACTGGAGGGGCTGACCGCCTGATCCACCTCTGGAATGTTGTGGGAAGTCGCC 

TGGAGGCCAACCAGACCCTGGAGGGAGCTGGTGCCAGCATCACCAGTGTGGACTTTGACCCCTCGGGC 

TACCAGGTTTTAGCAGCAACTTACAACCAGGCTGCCCAGCTCTGGAAGGTGGGGGAGGCACAGTCCAA 

GGAGACACTCTCTGGACACAAGGATAAGGTCACAGCTGCCAAATTCAAGCTAACGAGGCACCAGGCAG 

TGACTGGGAGCCGCGACCGGACAGTGAAGGAGTGGGACCTCGGCCGTGCCTATTGCTCCAGGACCATC 

AATGTCCTTTCCTACTGTAATGACGTGGTGTGTGGGGACCATATCATCATTAGTGGCCACAATGACCA 

GAAGATCCGGTTCTGGGACAGCAGGGGGCCCCACTGCACCCAGGTCATCCCTGTGCAGGGCCGGGTCA 

CCTCCCTGAGCCTCAGCCACGACCAACTGCACCTGCTCAGCTGTTCCCGAGACAACACACTCAAGGT 

ATCGACCTGOSTGTCAGCAACATCCXjCCAGGTGTTCAGGGCCGATGGCTTCAAGTGTGGTTCT 

GACCAAAGCTGTGTTCAGCCCGGACAGAAGCTATGCACTGGCAGGCTCCT 

TCTGGGATGTGGACACCGGGAAACTGGAGAGCAGACTACAGGGAGCCCATTGGGCTGCCGTCAACGCC 
GTCGCCTGGTCCTACTCCGGGAGCCACATGGTGAGCGTG<3ACCAGGG<^GGAAGGTTCTGC^GGCA 
r:TAnf^CCACGACCTGCCTGCCTGGGCTGGAGCTCTTGCCCXjAAGCCTGAAGCTTCCTTCGGCGCCAT 

r;ritryyvvrTGGGGTTGGGACTGGAGCTGGCCTTGGGAT^ 
TTlZZZ ^^v-.^-^^~Tv~/^o/^^7iTT&^(-:rTnf;TT / l*l TTTGTATTTTTATCTCT 



nrrTnT^GTTTAAAAATGAAGTATGGGTTGGGGGATTACGCTAGTTTTTCTTTGTAT^ 
ATCTATCTCCTCACTTTTTCTCCCAAAGTAGAAAAAAATGATATCTGA 



ORF Stop: TAG at 1 566 



NOV 17a, 
CGI 73328-01 
Protein 
Sequence 



ORF Start: A TG at 90 L _____ 

{ SEQ ID NO: 48 j492 aa ]MW at S4786.4kD 

i^AYCWEKGAA^^ 

GLREAALRRLQEEARDLLERLVQRKARAAAERNLRNERRERAKQARVSQEL.KKAAKRTVSISEGPDTL 

GDGMRERRETLALAPEPEPLEKEACEKWKRPFSFKKRRGHS IGGAPEQRYQI I PVC VAARLPTRAQDV 
LDAHLSEVNAVRFGPNSSLLATGGADRLIHLVfl*VVGSRLEJVNQTLEGAGGSITSVDFDPSGYQVLAAT 
YNQAAQLWKVGEAQSKETLSGHKDKVTAAKFK_.TRHQAVTGSRDRTVKEWDLGRAYCSRTINVLSYCN 
DWCGDHIIISGHNDQKIRFTOSRGPHCTCVIPVQGRVTSI_3_HM1^LLSCSRDNTI.KVIDLRVSN 
IRQVFRArX3FKCGSDWTKAVFSPDRSYALAGSOX_^YIWDVDTG~^ 
SHMVSVDQGRKWLWQ 



NOV 17b, 
CGI 73328-02 
DNA Sequence 



SE Q I D NO: 49 |1894 bp , _ _. 

^^-r-^^^ArrAAGTCCCATCACTGGTCGCACTGACGGGTGAAGTGGCAGGA 
-.^^^~t.«^v»ffTf^tYvmr:!i n(r__^rT?rnRgCCTGGGCACGCTGGA 



GCTTGACTCAG ACCAAGTCCCAT(_Al !U<iTl(j_rt- l i ov--^j i _ _ - 

CTCC-GCTGGTCTGTGGTGAGATGGCCTACCAGGTGGTGGAGAAG<^CGCGGCCCTGGGCACGCTGGA 

GTCGGAGCTGCAGCAGAGGCAAAGCAGGCTGGCAGCCCTGGAGGCCCGCGTGGCGCAGCTGCGAGAGG 

CGCGGGCGCAGCAGGCCCAGCAGGTGGAGGAGTGGCGGGCGCAGAATGCGGTGCAGCGGGCAGCCTAC 

GAGGCGCTGCGCGC<3CACGTCGGGCTCCGGGAGGCGGCAC^GCGCAGGCTCCAGGAAGAGGCGCGCGA 

CCTCCTCGAGAC«CTCGTGCAGCGCAAGGCGCGCGC^ 
GXKAGCGGGO-AAGCAGGCGCGGGTCTCCCAGGAGCTGAAGAAGGC^ 

AGCGAGGGCCCGGACACCGTAGGCGATGGGATGAGGGAGAGAAGGGAGACTCTGGCTCTGGGCCCTGA 

GCCAGAGCCCCTGGAGAAGGAAGCTTGTGAGAAGTGGAAGAGGCCC-TCAGGT 

CCCTGACG<-TGTCCCACTGTGTGGATGTGGTGAAGGGGCTTC^^ 

tcaattgggggagcccctgagcagcx;ata<xagatcatccctgtgtgtc 

CCGGGCTCAGGATGTGCTGGATGCCCACCTCTCTGAGGTCAATGCTGT^ 

GCCTCCIGGCCACTGGAGGGGCTGACGGCCTGATCCACCT-^ 

GCCAACCAGACCCTGGAGGGAGCTGGTGGCAGCATCAC<_AGTGTGGACT 

GGTTTTAGCAGCAACTTACAACCAGGCrGCCCAGCTCTGGAAGGTGGGGGAG^ 

CACTGTCTGGACACAAGGATAAGGTGACAGCTGCCAAATTCAAGCTAACGAGGCACCA 

GGGAGCOGCGACCGGACAGTGAAGGAGTGGGACCTCGGCCGTGCCTA 

CCTTTCCTACTGTAATGACGTGGTGTGTGGGGAC^^ 

TCXXXSTTCTGGGACAGCAGGGGGCC^ 

ctgagcctcagcc_acgaccaactgcacctgctcagctgttc<x:gaga 

CCTGCGTGTCAGCAACATCeGeCAGG-GTTCAGGGCCGATGGCITGAM 

AAGCTCTGTTCAGCCCGGACAGAAGCTATGCACTGGCAG 

GATCTCGACACCGGGAMCTCGAGAGCAGACTACAGGGAC<XeATTGro 

CTGGTGCTACTCCGGGAGCCACATGGTGAGCCTGGAC<_AG« 

^-re-rrTWY ^r-rc^CTGG^ 

f:GTTGGGGTTGGGACTGGAGCTGGCCTTGGGATTTAATGGGGAAGAAGGCCTGGCAGGACCTGGCCTG 
■ , --^-»^^nn --r:MH<l-lNrMTTGTATTTTTATCTCrATCTA 



TTTGTTTAAAAATGAAGTATGGGTT GGGGGATTACG CT AGTTTTT^ 
TCTCCTCACTTTTTCTCCCAAAGTAGAAAAAAATGATATCTCAAAAAAAAAAAAAAAA 

— i "* _ - Tlf .1 It 



{ORTStart: ATG at 90 



T 



ORF Stop: TAG at 1629 
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NOV 17b, 
CGI 73328-02 
Protein 
Sequence 



SEQ ID NO: 50 



|Mw 



PCT/US02/31357 



|513 aa jMW at 56953.9kD 



MAYQVVEKGAALGTLESELQORQSRIjAALEARVAQLREARAOOAQQVEEWRAONAVQRAAYEAIiRAHV 
GLREAALRRLQEEARDLLERliVQRKARAAAERNLRNERRERAKQARVSQELKKAAKRTVSISEGPDTL 
GDGMRERRETLAIAPEPEPLEKEACEKWKRPPRSASATSLTLSHCVDWKGLLDFKKRRGHSIGGAPE 
ORYQIIPVCVAARLPTRAQDVLDAHLSEVNAVRFGPNSSLLATGGADRLIHLWNWGSRLEANQTLEG 
AGGSITSVDFDPSGYQVLAATYNQAAQLWKVGEAQSKETLSGHKDKVTAAKFKLTRHQAVTGSRDRTV 
KEWDLGRAYCSRTINVLSYCNDWCGDHI I ISGHNDQKIRFWDSRGPHCTQVI PVQGRVTSLSLSHDQ 
LHLLSCSRDNTLKVIDLRVSNIRQVFRADGFKCGSDWTKAVFSPDRSYALAGSCDGALYIWDVDTGKL 
ESRLQG PHCAAVNAVAWCYSGSHMVSVDQGRKWLWQ 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 17B. 



Table 17B. Comparison of NOV17a against NOV17b. 


Protein Sequence 


NOV17a Residues/ 


Identities/ 


Match Residues 


Similarities for the Matched Region 


NOV 17b 


1 ..492 


409/513(79%) 


L.513 


409/513(79%) 



Further analysis of the NOV17a protein yielded the following properties shown in 
Table 17C. 



Table 17C. Protein Sequence Properties NOV 17a 


PSort 
analysis: 


0.3000 probability located in microbody (peroxisome); 0.3000 probability located in 
nucleus; 0.1 500 probability located in lysosome (lumen); 0.1000 probability located 
in mitochondrial matrix space 


SignalP 
analysis: 


No Known Signal Sequence Predicted 



1 0 A search of the NOV17a protein against the GENESEQ database, a proprietary 

database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 17D. 



Table 17D. GENESEQ Results for NOV17a 




GENESEQ 
Identifier 


Protein/Organism/Length [Patent 
#, Date] 


NOV17a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAE23378 


Human intracellular signaling 
(INTSIG-5) protein - Homo sapiens, 
513 aa. [WO20023 1 1 52-A2, 
18-APR-2002] 


1 1.492 
1..513 


491/513 (95%) 
491/513 (95%) 


0.0 
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AAE23374 


Human intracellular signaling 
(1NTS1G-1) protein - Homo sapiens, 
435 aa. [WO200231 152-A2, 
18-APR-2002] 


1.4 14 

1..435 


413/435 (94%) 
413/435 (94%) 


0.0 


AAM41955 


Human polypeptide SEQ ID NO 
6886 - Homo sapiens, 446 aa. 
[WO200 1 S33 1 2-A1 , 26-JUL-2001] 


109..492 
42..446 


383/405 (94%) i 
383/405 (94%) 


0.0 


AAM40169 | 


Human polypeptide SEQ ID NO 
33 14 - Homo sapiens, 359 aa. 
[WO200153312-Al,26-JUL-2001] 


140..482 
1..356 


328/364 (90%) 
329/364 (90%) 


0.0 


ABG07689 ! Novel human diagnostic protein 
J #7680 - Homo sapiens, 429 aa. 
! [WO200175067-A2, 1 l-OCT-2001] 


1 12.487 
1..407 


327/407 (80%) 
332/407X81%) 


e-176 


In a BLAST search of public sequence databases, the NOV17a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 7E. 


| Table 17E. Public BLASTP Results for NOV17a 




j 

! Protein 
i Accession 
j Number 


Protein/Organism/Length 


NOV17a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


IBAC0402I i 

i 

I 


CDNA FLJ35698 fis, clone 
SPLEN20 19839, weakly similar to 
TIPD PROTEIN - Homo sapiens 
(Human), 619 aa. 


1..492 
107..619 


490/513(95%) 
1 490/51 3 {95%) 


0.0 


BAC03485 

i 


CDNA FLJ33278 fis, clone 
ASTRO2008508, weakly similar to 
TIPD PROTEIN - Homo sapiens 
(Human), 513 aa. 


1..492 
1..5I3 


489/513 (95%) 
489/513 (95%) 


0.0 


Q96D26 


Hypothetical 52.5 kDa protein - 
Homo sapiens (Human), 472 aa. 


16..491 
S..469 


j 190/478 (39%) 
j 278/478 (57%) 


2e-95 


Q9BR11 


Hypothetical 52.6 kDa protein - 
Homo sapiens (Human), 472 aa. 


16..491 
S..469 


190/478(39%) 
j 278/478 (57%) 


2e-95 


Q96JV5 


CDNA FLJ 1 4948 fis, clone 
PLACE20001 64, weakly similar to 
TIPD protein - Homo sapiens 
(Human), 504 aa. 


1..491 
22.:501 


| 191/493 (38%) 
283/493(56%) 


3e-95 



PFam analysis predicts that the NOV1 7a protein contains the domains shown in the 
Table 17F. 
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Table 17F. Domain Analysis ofNOVHa 


Pfam Domain 


NOV17a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


WD40 


201..237 


14/37(38%) 
30/37(81%) 


0.0003 


WD40 


287..323 


15/37(41%) 
26/37(70%) 


0.0022 [ 


WD40 


368..403 


10/37(27%) 
33/37(89%) 


0.0068 



Example 18. 

The NOV1 8 clone was analyzed, and the nucleotide and encoded polypeptide 
5 sequences are shown in Table 1 8 A. 



Table 18A. NOV18 Sequence Analysis 



jSEQ ID NO: 51 



622 bp 



NOV 18a, 
CG56101-01 
DNA Sequence; 



CTCCTTTCCAAAGAACC^TGAGTTCCCACATCAGCCAGAATTACTGCACCGAAGTGGAAGCCGCCGTC 



lAGCAGCCTGGTCCACCGGCAGCTGCGGGCTTCCCrrACCTACCT 

CGACGACGTG ACCCTGG AGGG CATGGGCCACTTCCGAGAGCTGGCCCAGG AGAAG CG ACAGGGCGCCC 
AG AGTCTGTGG AAGACGCAAAACCAGCGCGGAGCCCTCTGCGATG CCATCCAG AAG CCGTCCTGGGAT 
GAAAAGGACAGCAGTTTGGGCGCCCIX3CGAGCCGC^TTGGCCCTGGA 

G CTGG ATCTGCAOGCCCTGGG CGCAAAGCATGCAGACTCTCACCCCTGCGG CTTCCTGGAGAACCACT 

TCCXXSCCACATCCCTCTGTCAGACCTGGGAAAGCGTCCACCCGAGCTGCTCCC^ 

CATTTTTTTTCTTTCTTTCTTTTTGA 

CACATTCATTCCTTCCCCAGCTCACTACTCCAACAAGGTACCAAATATACCAAATATTTAGA 
GGATGAACTA 



1 


ORF Start: ATG at 1 8 i 


]ORF Stop: TAG at 603 


|SEQJDNO:52 


195 aa |MW at 21962.6kD 


NOV 1 8a Imsshisqnycteveaavsslvhrqlrasltylslilhfyrddvtlegmghfrelaqekrqgaqslwkt 

rr Sfil 01 01 jQNQRGALCDAIQKPSWDEKDSSI/3ALRAALALETO^ 

UUD . JVRPGKASTRAAPFNLKIHFFS FFLFERVSLRVDPWTIDCTTFIPSPAHYSNKVPNIPNI 

Protein 1 
Sequence j 


]SEQIDNO:53 j502 bp ; 





NOV 18b, 
CG5610I-03 



CGGTCCCGCGGGTCTGTCTCTTGCTTCAACAGTGTTTGGAQ 
CCTCCGACCGCCCTCCGATTTCCTCTCTTCCAGGACATffi 
v JGTGGCGGCCGCGCTCTCTTCTCGGCCATCTCCTGCT^ 

DNA Seq uencej GCTCC1TC1T G CC ^ cc ^^ 

jCGTCAACAGCCTGGTCAATTTGTACCTGCAGGCCrCCTACACC^ 

|accgcgatgatgtggctctggaaggcgtgagccacttcttccgcgaattggccgag^^ 
Iggctacgagcgtctcctgaagatgcaaaaccagcgtggg^^ 
.tggccctggagaaaaagctgaaccc 



To 



ORF Start: ATG at 124 



ORF Stop: TGA at 466 



jSEQ ID NO: 54 



14 aa 



MW at 13105.7kD 



NOV 18b, 
CG561 01-03 
Protein 
Sequence 



Imqnorggralfsaiscfwdlpapflwlapscqptmssoirqnystdveaavnslvnlylqasytylsl 
jgfyfdrddvalegvshffrelaeekregyerllkmqnqrgvkpqtp 

i 

I 
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• 




PCT/US02/31357 

• 


|SEQIDNO:55 


723 bp | 


NOV 18c, 
CG56I01-02 
DNA Sequence 


AGTTGTTGCTTATGATGTGTGAGTGAALAIA1L.LLM i j om-i- * , * w 

^^^^^^TN^^^^Ai-nT^rrTrnrniiTTATTCCACCGACGTGGAGGCAGCCGTCAACAGC 
GCCAACCAACCATGAGCTCCCAGATTLO I CAuAA 1 1 m i i v-uj^v.^«^^« ± \*w«~»v* 

raGTCAATTTGTACCTGCAGGCCTCCTACACCT^ 

TGTGGCTCTGGAAGGCGTGAGCCACTTCTTCCGCGAACTGGCCGAGGAGAAGCGCGAGGGCTACGAGC 
GTCTCCTGAAGATGCAAAACCAGCGTGGCGGCCGCGCTCTCTTCCA 

GATGAGTGGGGTAAAACCCCAGACGCCATGAAAGCTGCCATGACCCTGGAGAAAAAGCTGAACCAGGC 
CCTTTTGGATCTTCATGCCCTGGGTTCTGCCCGCACGGACCCCCATCTCTGTCACTTCCTGGAGACTC 
ACTTCCTAGATGAGGAAGTGAAGCTTATCAAGAAGATGGGTGACCACCTGACCAACCTCCACAGGCTG 
GGTGGCCCGGAGGCTGGGCTGGGCGAGTATCTCTTCGAAAGGCTCACTCTCAAGCACGACTAAGAGCC 
TTCTGAGCCCAGCGACTTCTGAAGGGCCCCTTGCAAAGTAATAGGGCTTCTGCCTAAGCCTCTCCCTC 


CAGCCAATAGGCAGCTTTCTTAACTATCCTAACAAGCCTTGGA . . .. 


' " JORF Start: ATG at 80 jORF Stop: TAA at 605 


■~1sEOlDNO:56 |75aa |MWat20049.5kD 


NOV 18c, 
CG561 01-02 
Protein 
Sequence 


MSSQIRQNYSTDVEAAVNSLVNLYLQASyTYLSUSFYFDRDDVALEGVSHFFRELAEEKREGYERLLK 
MQNQRGGRALFQDIKKPAEDEWGKTPDAMKAAMTLEKKLNQALLDLHAIX5SARTDPH0CDFLETHFliD 
EEVKLIKKMGDHLTNLHRLGGPEAGLGEYLFERLTLKHD 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 1 8B. 



1 Table 18B. Comparison of NOV18a against NOV18b and NOV18c. 


j 

j Protein Sequence 


NOV18a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


} ,„ .... 
|NOV18b 


1..73 
35..108 


49/74 (66%) 
58/74 (78%) 


NOV 1 8c 


I ..131 
I..134 


81/134 (60%) 
97/134(71%) 



Further analysis of the NOY1 8a protein yielded the following properties shown in 
Table 18C. 



Table 18C. Protein Sequence Properties NOV18a 


PSort 

analysis: 1 


0.4500 probability located in cytoplasm; 0.3962 probability located in microbody 
(peroxisome); 0.1832 probability located in lysosome (lumen); 0.1000 probability 
located in mitochondrial matrix space 


SignalP 
analysis: ! 


No Known Signal Sequence Predicted 

'. — ' 



A search of the NOV18a protein against the GENESEQ database, a proprietary 



database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 8D. 



141 
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Ta ble 1 8D. GENESEQ Results for NOV1 8a 


GENESEQ 
Identifier 


Protein/Organism/Length (Patent 
#,Date] 


NOV18a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Keg ion 


Expect 
Value 


ABP5I378 


Human MDDT SEQ ID NO 400 - 

Homo sapiens, 199 aa. 

I WO200240715-A2, 2J-MAY-2UU2J 


1-131 
17..150 


87/134 (64%) 
100/134(73%) 


3e-38 


AAU29923 


Novel human secreted protein #414 - 
Homo sapiens, 238 aa. 
[WO200179449-A2, 25-OCT-200IJ 


1..131 
64..J97 


81/134 (60%) 
98/134 (72%) 


7e-35 


ABG 1666.1 


Novel human diagnostic protein 
# 1 6652 - Homo sapiens, 3 1 3 aa. 

[WUzUUl OUO/-AZ, 1 I -UL J J J 


1..I31 
159..292 


80/134(59%) 
96/134(70%) 


3e-34 


AAU29888 


Novel human secreted protein #379 - 
Homo sapiens, 261 aa. 
[WO200I79449-A2, 25-OCT-2001] 


1.-13 1 
86..220 


82/135(60%) 
98/135(71%) ! 


le-33 


AAU33122 


Novel human secreted protein #3613 
- Homo sapiens, 1 77 aa. 
[WO200179449-A2, 25-OCT-200I] 


7..I31 
8..135 


77/128(60%) 
94/128(73%) 


le-32 



In a BLAST search of public sequence databases, the NOV 1 8a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 8E. 



5 



Table 18E. Public BLASTP Results for NOV18a 


Protein j 

Accession j Protein/Organism/Length 
Number j 


NOV18a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


SO I 239 


ferritin light chain - rabbit, 175 aa. 


L.131 

l.;134 


87/134 (64%) 
99/134 (72%) 


3e-38 


Q9JKP6 


Ferritin - Cavia porcellus (Guinea 
pig), 175 aa. 


1-131 
1*1.34 


87/134 (64%) 
101/134 (74%) 


6e-38 


FRRTL 


ferritin light chain - rat, 1 83 aa. 


1-131 
1..I34 


87/134(64%) 
100/134 (73%) 


8e-38 


154774 


ferritin light chain - rat, 1 83 aa. 


1-131 
1-134 


87/134 (64%) 
100/134(73%) 


le-37 


P0945I 


Ferritin light chain (Ferritin L 
subunit) - Oryctolagus cuniculus 
(Rabbit), 174aa. 


2..I31 
1..I33 


86/133 (64%) 
98/133 (73%) 


le-37 



PFam analysis predicts that the NOV1 8a protein contains the domains shown in the 
Table 18F. 
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PCTAJS02/31357 



Table 18F. Domain Analysis of NOV18a 








Identities/ 




Pfam Domain 


NOVl8a Match Region 


Similarities 


Expect Value 


for the Matched Region 




ferritin 


I3..131 


54/126(43%) 


7e-35 




88/126 (70%) 





Example 19. 

The NOV 1 9 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 9 A. 



Table 19A. NOVj 9 Sequence Analysis 



NOV 19a, 
CG56620-01 
DNA Sequence 



SEQ ID NO: 57 



14721 bp 



JL 



AAG TTTTT AATG AT AC CTG C CG CTCAG G TGG C CTAGG TGGT AG TCATG CCTTG CTTCT A CTT ACG TAG 
TTGTGGTTCTCTCTTGCCTGAACTAAAGCTTGAAGAGAGAACA 
CACTTCAGAAATTAGGTGCTGTGTATGATGTGAGTCACTATA^ 

AATG AAT AT AAATT CT CACCAACTG A TTTC CrGGCAAAAATCG AGG AAGC AAAC ATTCAAC CAAATCG 
AGTGACATACCAGAGATTGATTGCTTCTTATTGTAATGTAGGAGATATTGA 

TTGG ATTT ATG AAAACTAAGG ATCT CCCAGTT ACAG AGGCAGTATTCAGTG CCCTTG TG ACAGGGCAT 
GCCAG AG CTGGTG ATATGGAG AATG CAG AAAACATTCTCACAGTGATGAG AG ATGCCGG AATTG AGCC 
TGGTCCAGACACATACCTCX3CATTATTG AATGCATATG CTGAGAAGGG CGACATTGACCATGTTAAGC 
AG A CTCTGG AG AAGG TGGAGAAGTTCG AGCTTCACCTTATGG ACCG TGATTTACTG CAAATT ATTTTT 
AGCTTCAGTAAAGCTGGGTATCTCAGTATGTCTCAGAAATTTTGGAAAAAGTTTACATC 
ATATATTCCAGATGCAATGAACGTCATTTTACT^ 

AAATTTTACTAGCATGCCCCGTATCAAAGGAAGATGGCCCAAGTGTCTTTC 

CACTCTGTX3ACTATGAATACGCCTGTGGAGAAGCTAACAGACTACTG 

GATGCACTCCTTTCCTCTGCAGTTCACCCTCCATTGTGCTTTACT 

AAG CCTTAATG AAGG CTG TGAAGGAGGAAGGTTTTCCTATCAGACCTCACT ATTTCTGGCCATTGCTA 

GTTGGACGTCGGAAGGAAAAAAATGTTCAAGGTATAATTGAAATC CTCZA AAGGAATC 

AGTACATCCTGATCAGGAAACATATACAGATTATGTGATTCCATC 

GAG C CATTTTG CAGG AAAATGG ATG TCTG TCTG AT AG TG ATATG TTTTCTCAAGCTGG ATTGAG AAGT 
G AAG CAG CAAATG GG AACTTAG ACTTTGTATTATCATTTTTGAAATCAAAT ACATTG CCCATCTCG CT 
GCAGTCTATAAGAAGTAGCCTACTG CTAGG CTTCAGGAGGTCTATGAATATAAATGTTTGG AGCGAG A 
TAACAGAATTATTGTACAAGGATGGACGTTATTGCCAGGAGCCT 
AATTTTCTTTATAACTTGATTGACAGCATGA 

ACAATACTTCCATCAGCTGGAGAAGATGAATGTAAAAATTCCTGAAA^ 

ATCrCCrGGAAAGCTACCATGTTCCIGAATTGATTA^ 

TTAGACirTCAAAAAACTGTGO^CTTA^ 

TG AAAATCAACCTATAAG AGATG TCCTAAAG CAACTCATATTAG TG CTTTGTTCAGAAG AGAAT ATGC 

aaaaagcccttgaattgaaagcaaaatatgaatc^^ 

aatttatg ctg t cg agatg ataaagtag aag a tg ccttg aacttg aaagaag aatttg aox>ctt ag a 

TTCATCTCCTCTCCTTGACACCGGCA 

TCCAAGATGCTATTAAGATTCTGAAGGAG^ 

TTGTCCTTTTTCCACATGCTAAATGGCGCAGCTTTAAGA 

TGAAGCCATOGTGACTCrAGGGTTAGCAGAACC^ 

ACTTGGAAAAGGGCGACCTATCTACTGCTC^ 

ttaccaaggattcatgatgtcitgtgtaaactggta^ 

aatggactttgtgagccaagaacaaggtgaaatggtc 

aaacaggaaattacaaagaggcxaagaagatc^ttcag 

cttcagtggttttgtgagagatgtgttgcaaataatcaggttc 

gacac^gaagctatttgaatgtgatagagaccagatgtactacaa 

ACGGTGACIGGCAAAGAGCTGATGC^GTCTGGAATAAAATCCAAGA^ 

AAGACATTAAGATTATTAGCAGAAATCCITAGAGA 

GTTGTGGTATGAAGATGAAAAAC^TTCCCTGAATTCTTC 

AGAAAGATATATTGATTGCCTGC<XjATTGAACCAAAAAAAAGGGGC^ 

AAAGAGCAAAAC^TTGTGTTTAATGCTGAAACCTACA<3 

TTATTTTACA<^GCAATGGAAGTGAAAGCATTCGCGGAGA 
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ATGCTGCCAACAGCCGCCTCATCATAACGCAAGTTAGGCGGGATTATTTGAAAGAGGCTGTGACAACA 

CTGAAAACAGTATTGGATCAGCAGCAGACCCCTTCTAGGTTAGCAGTGACCCGTGTCATCCAGGCATT 

GGCCATGAAGGGTGATGTTGAAAACATAGAAGTAGTTCAGAAGATGTTAAATGGACTCGAAGACTCCA 

TTGGACTTTCAAAAATGGTTTTCATCAATAACATTGCrrTTGGCTCAAATAAAGAATAAT 

GCCGCAATAGAAAACATTGAAAATATGCTTACTTCAGAGAATAMGTCATTGAACCCO^TACTTCGG 

CTTGGCATACTTATTCAGAAAAGTAATAGAGGAGCAGTTGGAACCAGCAGTTGAAAAGATAAGCATCA 

TGGCGGAGAGATTGGCCAATCAGTTTGCAATTTATAAACCTGTCACTGATTTTTTCCTTCAACTTGTG 

GATGCAGGCAAGGTGGATGATGCCAGAGCTCTCCTACAGAGATGTGGTGCAATTGCTGAACAAACCCC 

GATTTTGTTGTTGTTCCTCCTTAGGAATTCTAGGAAACAAGGAAAGGCATCAACTGTGAAATCTGTGT 

TAGAATTGATTCCTGAATTAAATGAAAAGGAAGAAGCATACAATTCCCTCATGAAAAGCTATGTCTCA 

G AG AAAG ATGTCACATCTGCTAAAG CACTGTATGAACATTTG ACTG CAAAG AATACAAAATTGG ATG A 

TCTGTTTCTAAAGCGTTACGCATCTTTGCTGAAGTATGCTGGAGAGLC 1 0 1 lll ill uh i i vj/i/i*-v.v_u 

PTGAAAd CTTTG AAT'l 1TATG CACAG CAG CTAAG AAAATTGAGGGAAAAL. IL11L1I uaaaiavhcuhij 

G CG ATACTTTGTTTTGTATATATTTGTG ATTCTGTGTCTACATGTTA I J I I CjAAI* iajaiv. i\j>\l>^l»a 


AAAATAAATGAAAAl i 1 id I TATGTACTTATGTATGTGTGA1 OLA lul 1 LAAAO iuiihii u>u_u>\ i 


AACTCTGTGC^CTTGGTTATTGGACATTTTTGGAGTTTi 1 1 U ri CTGGCaAAAAA I t-vjA 1 AO iuiiiiLi 


TCAATGC^GCTGCTGTGTGAAGCCATACTTTT^ 


CTCTG TTT CATT TATTT CATT AAAATG TTATTC CTTT ATTT AAG ATTC A CT T ATT AG T CTG CTGTTT C 


TCTGAAAAATTTTAGAGCTAGGTATAGTGACCGTGAACT'TCTAACGCATAATATCTGTGATACAGCCA 


TTCCGTACATGTGTGAGTCTGC^TAACTTTCGAACTTTC^ I 


CATGAGATCTAGGATTCATCaTTTTCOVGTGAGAAGCAGAGACCCaAAGGCCT 


TCaGC^GACTGTCTGTCATGCC^GGAGGCTCTTCGGCACACTTCCCCAT 


GG CTTCAAGCACCTCTCTTCATAGAGCGTCrCTGAAATTGAGTCT 


r* 7a r» r* is. a tv tt tttp iTcrr* zv TTfiT & n ttt r*ar;riAr^TTf5Tr^GTAC!AAGCrrC!TGCCCTAGGCTTCTTA 




TTGTTTGAAATAAAAGTGATCCCTATAAA 




ORF Start: ATG at 46 j jORF Stop: TGA at 3865 


:SEQIDNO:58 jl273 aa jMW at !45199.5kD 


lNOV19a, 
CG56620-01 
Protein 
Sequence 


MPCFYLRSCX3SLLPELKLEERTEFAHRIWDTLQK1^AVYDVSHYNALLKVYLQNEYKFSPTDFLAKME 
E AN I Q PNR VT YQRL I AS YCNVGD I EGAS KI LG FMKTKDL P VTEAV FS AL VTGHARAG DMEN AEN I LTV 
MRDAGIEPGPDTYLALl^AYAEKGDIDHVXQTLEKVEKFELHLM^ W 
KKFTCERRYIPDAMNLILLL\TTEKL^ 

CKKLKEVQMHSFPIXJFTLWCALLANKTDLAKAI^ 1 1 E I 
LKGMQELG VH PDQET YTD YV I PCFDS VNS ARA I LQENGCLS DS DM FS QAG LRS EAANGNLD FVLS FL K 
SOTLPISLQSIRSSLLLGFRRSMNINVWSEITELLYKDGRYCQEPRGPTEAVGNFLYNLIDSMSDSEV 
QAKEEHLRQYFHQLEKMNVKIPENIYRGIRI^LESYHVPELIKDAHLLVERKNLDFQKTVQLTSSELE 
STLETLKAENQP IRDVLKQLI LVLCSEENMQKALELKAXYESDIWTGGYAALINLCCRHDKVEDALNL 
KEEFDRLDSSAVl^TGNYIXSLVRVIiAKHGKLrQDAI KILKEMKEKDVLI KDTTALS FFHMLNGAALRGE 
IEWKQLHEAIVTIX3LAEPSTNISFPLVTTO 

ETDLIQKAMDI^SQEQGEMVMLYDLFFAFLQTGNYKEAKKI IETPG IRARSAKl^ 
TLEKLVELTQKLFECDRDQMYYNLLKLYKINGDWQRADAVWNKIQEEWIPREKTLRLLAErLREGNQ 
EVPFDVPELWYEDEKHSI^SSSASTTEPDFQKDILIACRLNQKKGAYDIFLNAKEQNIVFNAETYSNL 
IKLLMSEDYFTQAMEVKAFAETHIKGFTLTTOAANSRLIITQ\niRDYLKEAVTTL 

VTRVIQALAMKGDVENI E WQKMLNGLEDS IGLSKMVFINN IALAQ I KNNN I DAAIEN I ENMLTSENK 
VIE PQYFGLAYL FRKVI EEQLEPAVEKIS I MAERIJU^QFAI YKP VTDFFI^LVDAGKVDDARAIjIjQRC 
GAIAEQTP I LLLFLLRNSRKQGKASTVKSVLELI PELNEKEEAYNSLMKS YVSEKDVTSAKAL YEHLT 
AKNTKLDDLFLKRYASLLKYAGEPVPFIEPPESFEFYAQQLRKLRENSS 




SEQIDNO:59 |3757 bp j 


NOV 19b, 
CG56620-02 
DNA Sequence 


AAGTTTTTAATGATACCTGCCGCTmGGTGGCCTAGG 


TTGTGGTTCTCTCTTGCCTGAACTAAAGCTTGAA 

CACl^CAGAAATTAOTTGCTCTGTATGATGTGAGTa 

AATGAATATAAATTCTCaCCTIACTGATTTCCITO 

AGTGAC^TACCAGAGATTGATTGCTTCITATTGTAATGTAGGAGA 

TTGGATTTATGAAAACTAAGGATCTCCCTVGTTAC^GAGGC^^ 

GCCT^GAGCTGGTGATATGGAGAATGC^GAAMCATTCTCAL^^ 

TGGTCCAGACACATACCTCX3C^TTATTGAATGC7VTATC 

AGACTCTGGAG AAGGTGGAGAAGTTCGAG CTTCACCTTATGGACCG TG ATTTACTGCAAATTATTTTT 

AGCTTCTVGTAAAGCTGGGTATCTCAGTATGTCTCAGAAATTTTGGA^ 

ATATATTCCAGATGCAATGAACCTCATTTTACTTTTAGTCaCTC 

AAATTTTACTAGGATGCCCXX^TATCAAAGGAAGATGGCCCAAGTGTCT^^ 

CACTGTGTGACTATGAATACXSCCTGTGGAGAAGCTAACaGACTA 

3atgctctcctttcctctgcagttc7vcc 
aagccttaatcaaggctgtgaaggaggaaggttttcctatctvgacctc^ 
sttggacgtcggaaggaaaaaaatgttcaaggtataattgaaatcctcaaagga^ 
agta^tcctgatcaggaaac^tatacagattatgtgattccatgctttc 
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G AGCCATTTTG CAGG AAAATGG ATG TCTGTCTG AT AG TG ATATGTTTTCTCAAGCTGG ATTG AG AAGT 
GAAGCAGCAAATGGGAACTTAGACTTTGTATTATCATTTT^ 

G CAGTCTATAAG AAGTAG CCTACTG CTAGG CTT.CAGG AGGTCTATG AATATAAATGTTTGGAG CG AG A 
TAACAGAATTATTGTACAAGGATGGACGTTATTGCCAGGAGCCTCGAGGAC 

AATTTTCTTTATAACTTG ATTG ACAG CATG AGTG ACTCAG AGGTACAGG CCAAGG AGG AG CATTTG AG 

ACAATACTTCCATCAGCTGGAGAAGATGAATGTAAAAATTCCTCAAAATATCTAC^ 

ATCTCCTGGAAAGCTACCATGTTCCTGAATTGATTAAGGATGCTCACTTGTTGGTTGAG 

TTAG ACTTTCAAAAAACTG TGCAACTTACATCATCTG AATTGG AGTCAAC^CTTGAAACACTAAAAG C 

TGAAAATCAACCTATAAGAGATGTCCTAAAGCAACTCATATTAGTGCTTTGTTCAGA^ 

AAAAAGCCCTTGAATTGAAAGCAAAATATGAATCCGACATGGTTACTGCrrGGCTATGCAGC 

AATTTATGCTGTCGACATGATAAAGTAGAAGATGCCTTGAACTTGAAAGAAGAATTTC 

TTCATCTG CTGTCCTTG ACACCGG CAACTATCTAGGCCTTGTAAGAGTATTGGCAAAG CATGG CAAG C 

TCCAAGATGCTATTAAGATTCTGAAGGAGATGAAAGAGAAGGATGTTCTTATCAAAGATACAACAGCC 

TTG TCCTTTTTC CACATG CT AAATG G CG CAG CTTT AAGAGGTGAAATTGAAACAG T AAAA CAG TTG CA 

TGAAGCCATCGTGACTCTAGGGTTAGCAGAACCATCCTCCAACATAAGm 

ACTTGGAAAAGGG0GACCTATCTAGTGCTCTTGAGGT06CCATTGACTGCT 

TTACCAAGG ATTCATG ATG TCTTGTGTAAACTGGTAG AG AAAGG CGAG ACTG ATCTAATTCAG AAAGC 
AATGGACTTTGTGAGCCJ^GAACAAGGTGAAATGGTGATGCTCTATGA 
AAACAGGAAATTACAAAGAGGCX^GAAGATCATTGAGACTCCAGGGA 
CTTCAGTGGTTTTGTGAC^GATGTGTTGCAAATAATCAGGTTC 

G ACACAGAAG CTATTTG AATGTG ATAG AGACCAGATGTACTACAATCTGCTAAAACTG TATAAAATAA 
ACG GTG ACTGG CAAAG AG CTG ATG CAGTCTGG AAT AAAATC CAAG7VAG AAAATGTT ATTC CTCG TGAA 
AAGACATTAAGATTATTMC^ 

GTTG TG G TATGAAG ATG AAAAACATTCC CTG AATTCTTCGTCAGC CTCAACC^CAGAACCTG ATTTCC 

AGAAAGATATATTGATTGCCTGCCGATTGAACCAAAAAAAA 

AAAGAGCAAAACATTGTGTTTAATGCTGAAACXrrACAGCAATCT 

TTATTTTACACAAGCAATGG AAG TG AAAG CATTCGCGGAG ACCCACATCAAGGGCTTCACACTG AACG 
ATGCTC CCAACAGCCG CCTCATCATAACGCAT^GTTAGG CGGGATTATTTGAAAG AGGCTGTG ACAACA 
CTGAAAACAGTATTGGATCAGCAGCAGACCCCTTCTAGGTTAGC^ 
GGCCATGAAGGGTGATGTTGAAAACATAGAAGTAGTTCAGAAGATGTTAAATC 

TTGGACTTTCAAAAATCGTTTC 

GCCG CAATAGAAAACATTGAAAATATG CTTACTTCAGAG AATAAAGTOVTTGAACTCCAATACTTCXK5 

CTTGG CATACTTATTCAG AAAAGTAAT AG AGG AGCAGTTGG AACCAG CAGTTG AAAAGAT AAGC ATC A 

TGGCGGAGAGATTGGCCAATCAGTTTGCAATTTATAAACCTGTCACT 

GATGCAGGCAAGGTGGATGATGCCAGAGCTCTCXrrACAGAGATGTGGTC 

GATTTTGTTGTTGTTCCTCXTTTAGGAATTCTAGG 

TAGAATTGATTCCTGAATTAAATGAAAAGGAAGM 

ftGGTA T* ri ' rri ACOGTG a 2xr M T'TT(^ A ACGCATA ATATTCTGTGATAGAGCC ATTCCGTACATGTGTGAA 
GTCCTGCATAACTTTCG 



NOV 19b, 
CG56620-02 
Protein 
Sequence 



ORF Start: ATG at 46 



iORF Stop: TAA at 3703 



SEQ ID NO: 60 



1219 aa 



MWat 139025.5kD 



M PCFYLrScGSLLPELKLE ERTE FAHR I WDTLQ KIX3 AVYDVSH YNALLKVYLQNE YKFS PTD FLAKME 
EAN I QPNRVTYQRLI AS YCNVGD I EGASKI LGFTCKTKDLPVTI^VFSALVTGHARAGDMENAEN I LTV 
MRDAG I E PGPDTYLALLNAYAEKGD IDHVKQTLEKVEKFELHLMDRDliW 1 1 FS FS KAGYLSMSQKFW 
KKFTCERRY I PDAMNLI LLLVTEKLEDVALQ I LLACPVS KEDGPSVFGS FFLQHCVTMNTPVEKLTDY 
CKiaKEVQMHSFPLQFTLHCALIJWK^ 
LKGMQEIXSVHPDQETYTDYVIPCFDSVNSA^ 
SmiiPISIGSIRSSIXIXSFRRSIWINVWSEITEI^ 

QAKEEHLRQYFHQLEKMNVKI PENIYRGIR^LESYHypELIKDAHLLVERKNLDFQKTVQLTSSELE 
STLETLKAENQPIRDVLKQLILVLCSEENMQKAiELKAKYESDMVTGGYAA^ 

KEEFDRUDSSAVLDTGNYI^LVRVLAKHGKLQDAIKI LKEMKEKDVLI KDTTALSFFHMLNGAALRGE 
I ETVKQLHEAI VTLGLAEPSTN I S FPLVTVHLEKGDLSTALEVAI DCYEKYKVLPRI HDVtCKLVEKG 
ETpLIQKAMDFVSQEQGEMVMLYDLFFAFLQTGNYKEAiCK I ETPGIRARSARL^WFCDRCVANNQVE 
TLEKLVELTQKLFECDRDQMY YNLLKLYKINGDWQRAI)AVWNki QEENVI PREKTLRLLAE ILREGNQ 
EVPFDVPELWYEDEKHSLNSSSASITEPDFQKDILIACRLNQKKGAYDIFI^AKEQNIVFNAETYSNL 
I KLLMS ED Y FTQAME VKAFAETH I KG FTLNDAANS RL I ITQVRRDYUCEAVTTLKTVLDQQQTPSRLA 
VTRVIQALiAMKGDVENI EWQKMLNGLEDS IGLS KMVF I NNXALAQI KNNN IDAAIENI ENMLTSENK 
VIEPQYFGLAYLFRKVIEEQLEPAVEKISIMAERI^QFAIYKPVTDFFLQLVDAGICTO 
GAIAEQTPILLLFLLRNSRKQGKASTVKSVLELIPELNEKEEAYNSLMKNFRARYSDRELSNA 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 1 9B. 
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Table 19B. Comparison of NOV19a against NOV19b. 


Protein Sequence 


NO VI 9a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV 19b 


I..I216 
1.1219 


1165/12)9(95%) 
1173/1219(95%) 



Further analysis of the NOV 19a protein yielded the following properties shown in 
Table 19C. 



Table 19C. Protein Sequence Properties NO VI 9a 



PSort j 0.4500 probability located in cytoplasm; 0.3000 probability located in microbody 

analysis: j (peroxisome); 0. 1 000 probability located in mitochondrial matrix space; 0. 1 000 
probability located in lysosome (lumen) 



SignalP 
analysis: 



| No Known Signal Sequence Predicted 



A search of the NOV 19a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 9D. 



Table 19D. GENESEQ Results for NOV19a 



GENESEQ 
Identifier 


Protein/Organism/Length 
(Patent #, Date) 


NOV19a 
Residues/ 
j Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAU75103 . 


Leucine rich protein, LI 30 - Homo 
sapiens, 1273 aa. 
[WO200198524-A2, 
27-DEC-2001] 


1..1273 
I1..1273 


1273/1273(100%) 
1273/1273(100%) 


0.0 

S 


ABB71881 


Drosophila melanogaster . 
polypeptide SEQ ID NO 42435 - 
Drosophila melanogaster, 1275 aa. 
[WO200171042-A2, 
27-SEP-2001] j 


40.. 1045 
2.. 1027 


314/1035(30%) 
512/1035(49%) 


e-129 


AAY95854 


Autoantigen diagnostic of 
endometriosis - Homo sapiens, 1 89 
aa. [WO200047739-A2, 
17-AUG-2000) 


516.700 
1..185 


179/185(96%) 
180/185(96%) 


7e-95 


AAO00059 


Human polypeptide SEQ ID NO 
13951 - Homo sapiens, 164 aa. 
[WO200164835-A2, 
07-SEP-2001] 


965.. 1124 
1..160 


137/160 (85%) 
146/160(90%) 


le-69 
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ABB69797 



Drosophila melanogaster j 4..887 

polypeptide SEQ ID NO 36 1 83 - I 125.. 1 062 
Drosophila melanogaster, 1072 aa. 
[WO200171042-A2, 
27-SEP-200I] 



219/972 (22%) 
405/972 (41%) 



6e-41 



In a BLAST search of public sequence databases, the NOV 19a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 19E. 



Table 19E. Public BLASTP Results for NOV19a 




Protein 

Accession 

Number 


Protein/Organism/Length 


NOV19a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


P42704 


130 kDa leucine-rich protein-(LRP 
130) (GP130) (Leucine-rich 
PPR-motif containing protein) - 
Homo sapiens (Human), 1273 aa. 


1..1273 
1..1273 ' 


1273/1273 (100%) 
1273/1273 (100%) 


0.0 


S27954 


leucine-rich protein - human, 1207 
aa. 


67.. 1273 
1..1207 


1207/1207(100%) 
1207/1207(100%) 


0.0 


BAB93528 


Leucine rich protein mLRP130 - 
Mus musculus (Mouse), 1306 aa. 


6.. J 273 
40.. 1306 


955/1268 (75%) 
1100/1268 (86%) 


0.0 


Q96D84 


Hypothetical 80.0 kDa protein - 
Homo sapiens (Human), 702 aa 
(fragment). 


572.. 1273 
1..702 


699/702 (99%) 
700/702 199%) 


0.0 


Q9CRX4 


31 10001 K13Rik protein -Mus 
musculus (Mouse), 712 aa 
(fragment). 


561. .1273 
1..712 


542/713 (76%) 
627/713 <87%) 


o:o 



PFam analysis predicts that the NOV 19a protein contains the domains shown in the 
Table 19F. 



Table 19F. Domain Analysis of NOV19a 




Pfam Domain 


NOV19a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


PPR 


77..1 1 1 


13/35 (37%) 
23/35 <66%) 


0.0032 


PPR 


11 2.. 146 


9/35 (26%) 
25/35 (71%) 


0.00018 


PPR 


628..662 


12/35(34%) 
27/35(77%) 


0.046 
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PPR 


II 98.. 1232 


10/35(29%) 


0.037 






24/35 (69%) 





Example 20. 

The NOV20 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 20A. 

5 



Table 20A. NOV20 Sequence Analysis 




:SEQIDNO:61 j4534 bp 


NOV20a, 
CG59323-01 
DNA 
Sequence 

1 

; 

:< 
j< 


iGTCACGAGCGTCGAAGAGACAAAGCCGCGTCAGGGGGCCCGGCCGGGGCGGGGGAGCCCGGGGCTTGTTG 


GTGCCCCAGCCCGCGCGGAGGGCCCTTCGGACCCGCGCGCCGCCGCTGCCGCCGCCGCCGCCTCGCAACA 


GGTCCGGGCGGCCTCGCTCTCCGCTCCCCTCCCCCGCATCCGCGACCCTCCGGGGCACCTCAGCTCGGCC 


GGGGCCGCAGTCTGGCCACCCGCTTCCATGCGGTTCGGGTCCAAGATGATGCCGATGTTTCTTACCGTGT 


ATCTCAGTAACAATGAGCAGCACTTCACAGAAGTTCC^GTTACTCCAGATIACAATATGCAGA 


IGGATCTGTGOUUVGAACCCGGCGAGAGTGATTGCCATTTGGCTGAAGTC 


! G AGTTTCATCATGTTGG CCAGGATGGTCTCG ATCTCCTG ACCTTG TG ATCCGCCTG CCTCGGCCTCCCAA 


AGTGCTGGATTACAGGTGTGAGCCACCACGATCAGCCTCTAGTGTTTAAAAAAGAACGTCC^ 


TAATGAGCGAATGTTTGATGTTCTTCAACGATTTGGAAGTCAGAGGAACGAAGTTCGCTTCTTCCTTCGT 


CATGAACGCCCCCCTGGCAGGGACATTGTGAGTGGACCAAGATCTCAGGATCCAAGTTTAAAAAGAAATG 


GTGTAAAAGTTCCTGGTGAATATCGAAGAAAGGAGAACGGTGTTAATAGTCCTAGGATGGATCTGACTCT 


TGCTGAACTTCAGG AAATGG CATCTCG CCAG CAGCAACAGATTG AAGCCCAGCAACAATTG CTGGCAACT 
AAGGAACAGCGCTTAAAGTTTTTGAAACAACAAGATCAGCGACAACA 

| AACTTAAAAGG CTAAAAG AAATAG CTGAGAATCAGG AAGCTAAG CTAAAAAAAGTGAG AG CACTTAAAGG 
jCCACGTGGAACAGAAGAGACTAAGCAATGGGAAACTTGTGGAGGAAATTGAACAGATGAA 
CAG CAAAAACAGAGGG AGCTCGTCCTGGCTCTGTCAAAAGTAGAA CTAGAG ATG C 
TCAAGAACGG CAGG ATCGACAG CCACCATGACAATGAGTCTGCAGTGGCTG AG CTTGATCGCCTCT ATAA 
GG AG CTG CAG CTAAG AAACAAATTG AAT CAAGAG CAG AATG CCAAG CTACAACAACAG AGGG AG TG TTTG 
AATAAGCGTAATTCAGAAGTGGCAGTCATGGATAAGCXSTGTTAATGAGCrGAGGGACCGGCTGTGGAAGA 
AGAAGGCAGCTCTACAGCTWVAAGAAAATCTACCAGTTTCATCrcATGGA 

G TCAGCCCCAAGCCGTGTGG CTG CAGTAGGTCCCTATATCCAGTCATCTACTATGCCTCGGATGCCCTCA 

AGG CCTGAATTGCTGGTG AAG CCAGCCCTG CCX3GATGGTTCCTTGGTCATTCAGG CTTCAGAGGGG CCGA 

TGAAAATACAGACACTGCCCAACATGAGATCrGGGGCTGCTTCACAAACT 

AGTTGGCCCTGATTGGAGTCCTTCAAATGCAGATCITTTCCCA^ 

AGCACIX5GGAATGCTCTGGATCAAGTTGATGATGGAGAGGTTCCGCTGAGGGAGA 

GTCCGTTCTCAATGTTTGATGGAGTAGACC^GTCCAATGCCCCACCTT^ 

C CAG AG CAGTG AAG AT ATCTTG CGGG ATG CTCAGGTTG CAAATAAAAATG TGG CTAAAG TACCACCTC CT 

GTTCCTACAAAACCAAAACAGATTAATTTGCCTTATTTTC^ 

AGCCAGACX5GAAGTTCTCAGCAGTTGTCAACAGTTC 

GCAGCAGC(X3AGAGTGCTGCTATCTCCCAGCATACCnTCGGTTC 

TCTAAG CAAGAAAGTCCACCTG CTGCTGCCXjTCCXKSCC 

TTCCACCCITCAGAAAACCCCAGACCGTGGCMCAAGTTCAATATATTCCATGTATA 

G CCAGGAAAAAACTTCCAG CAGGCTC TGGAGAGrcCGTTGACCAAGACTCATACGAG 

TCAAGTGTATATGGTAAGCCTGTAATTGCTGCTGCCCAGAATC^ 

CCAATAGCCAGGGCAAGCCTGGCAGTCCAGAACCTCAAACAGAGCCTGTT^ 

TGAAAACGAAAGAATTCCTCGGCCACTCAGCCCAACTAAATTACTGCCT^ 

AACCAGAGTGATGCTGACCTAGAAGCCirACGAAAGAAACTC 

GTAGTTCTATTACAGAGCCAGAGGGTCCTAATGGGCCAAATATTCAGAAGCT 

CATAGOGGCCATGGAGACCATCTCTXSTCCCATCATACCCA^ 

GAAAGCCCAGTAGAAATCCAGAATCCATATTTACATGTGGAGCC03AAAAGGAGGTGGTCT 

CTGAATCATTGTCCCCAGAGGATGTGGGGAATGCCAGTACAGAGAACAGTGACATGCCAGCTCC 

AGGCCTTGATTATGAGCCTGAGGGAGTCCCAGACAAQVGCCCAAATCTCCAGM 

AATCCAGAGGCTCCAC^TGTGCTTGATGTGTACCTGGAGGAGTACCCTCCATA 

C^TCTGGGGAGCCTGAAGGGCCOK3AGAAGACTCGGTGAGCATGCX3CCCGC 

CTrCTCTGCCTCCTGGTAAAAGGACAAACTTGCGTAAAACTG^ 

STGAAATTCAACCCCCTTGCTTTACTGCTAGAT^ 

rTATTTATGAGGTTGATGACCCAAGCCTCCCCAATGATGAAGGCATCAOTG 
rGCAGGCCACACAGAAATCGTTAAGTTCCTGGTACAGTlTGGTGTA 
3GATGGACrCCATTACATTGTGCTCCCTCATGTAACAACGTCC^ 
3AGCCGCTGTGTTTGCCATGACCTACAGTGACATGaGACTGCTGCAGAT^ 

^GGCTACACTCAGTGCTCCCAATTTCTTTATGGAGTTCAGGAGAAGATGGGCATAATGAATAAAGGAGTC 
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ATTTATGCGCTTTGGGATTATGAACCTCAGAATGATGATGAGCTGCCCATGAAAGAAGGAGACTGCATGA 

SaT^^SSgaccaagatgaaatcgaatggt^ 

^CACAGAATTTTAGTCAATGAAGAATTAaTr^CTGTTAAGAAGAAGTAATACGATTAT*TTTTGGCAAAA 



AT^CACAAG ACTTATTTT AATG ACAATGT AG <TTG AAAG CG ATG AAGAATCTTTCT AGAAGAG_AA^GAA 



GGATTGAAGAATTCACCATTAGAGGACATTTA< 



TGTGTTGGGG' 



ATO 



CAGCAGCTCCTCC ^ C^^ 



CCCCGGCACCAGC 



AAGAACGTTAGTTGGTTGTCAGTGAA' 



ACATATGTTT GAAATA'i j. ywwv> i ■-»-»>» «^»~ --■ - ■■ -~ ■ 1 

MTTTTAATCT GTATTTATO 

TTTGTCAA^TCATAGCTGACTTTAAAAACAGTTGTAATAAAC^ 



iGCGTGATGAAATAAAGCATCTACGTCAGCAGG CCATAC 



m^AGGTGTCCCGTGTAGCACTCAGATAAGTATACAGCGACAATC' 



CTGTTTTCTACAAGA 



CTGTCT AGTAAAT AGG ATCATTTATTGGfi CAGTTGGGAAATCAG C 



TCTCTGTCCTGTTGAGTGTTTT 



ra &t A ACTTTATTATATGAGTTTTTGTAGCATCTTAAGAATTAT 



rrr. a Aftfi CTACAGTACCAGTAATTAG ATGT AGAATCTTGTTTGT AGGCTG 
* iTCTCAGAAATTAGAAACTTGCTACAGACTTACCCGTAATA 
' ar:TTr:T AATAAACTTTTTGATGCT 



QRF Start: ATG at7S7j 



[QRF Stop: TG A at 3772 




NOV20b, 
CG59323- 
DNA 
Sequence 



GTTGCGGATAATGAGCGAATGTTTGATGTTCTTCAACGATTTGGAAGTCAGAGGA^ 

TCCTTCGTCATGAACGCCCCCCTGGCAGGGACATTGTGAGTGGACCAAGATCTCAGGATCCAAGTTTAAA 

AAGAAATGGTGTAAAAGTTCCTGGTGAATATCGAAGAAAGGAGAACGGTGTTAATAGTCCTAGGATGGAT 

! CTGACTCTrcCTGAACrTCAGGAAATGGCATCTC^ 

TOGCAACTAAGGAACAGCGCTTAAAGrrTTTGAAACAACAAGATCAGrcACAAC^ 

gSgSg^cSw^ggct 

otSS^^cagaac3aga^ 

atttgtcccagcaaaaacaga^ 

AGAGATGCTCAAGAACGGCAGGATOGACAGCCACCATGACAATCAGTCTGCAGT^ 
AQTCTTTGAATAAGC^TAATTCAGAA^ 

G^AAGAAGAAGGCAGCTCTACAGCAAAAAGAAAATCTACCAGTTTCA^ 
CAAGC^GCGTCAGCCCCAAGCCGTGTGGCTGCAGTAGGTCCCTATO 

TOCCCTCAAOOCCTOAATOK^^ 

GGGGCOGATGAAAATACAGACACTGCCCAACATGAGATCTGGGGCTCCTTCACAA^ 
ATCCATCCAGTTGGCGCTGATTGGAGTCCTTCAAATCCAGATCTTTTCC 
TACCTCAAAGCACTOGGAATGCTCTCGATCAAGTTGATGATGGAGAGGTTCCGCTC 
GAAAGTGGGTCXX3TTCTCAATGTTTGATGCAGTAGACCAGTCCAATGC<XCACCTTCCTTTGG 
AGGAAGAACX^GAGCAGTGAAGATATCTTGCGGGATGCTCAGGTTGCAAATAAAAATC 
AGGAAfaAAVAJ«a«wv-«» ™* „ ^^^^r^BTT-^n ACA A ArTAATCAGCCACCTTC 
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• # 





GAGAACCATGAAAACGAAAGAATTCCTCGGCCACTCAGCCCAACTAAATTACTGCCTTTCTTA 
CTTACCGAAACCAGAGTGATGCTGACCTAGAAGCCTTACX3AAAGAAACT 

AAAGAAACX3TAGTTCTATTACAGAGCCAGAGGGTCCTAATGGGCCAAATATTCZAGAAGCTTTTATAT 

AGG ACCACCATAGCGG CCATGG AG ACCATCTCTGTCCCATCATACCCATCCAAG TCAGCTTCTGTG ACTG 

CC^GCTCAGAAAGCCGAGTAGAAATCCAGAATCCACATGTGCTTGATGTGTACCTGGAGGAGTACCCTCC 

ATACCCACCCCCACCATACCCATCTGGGGAGCCTGAAGGGCCCGGAGAAGACTCGGTGAGCATGCGCCCG 

CCTGAAATCACCGGGCAGGTCTCTCTGCCTCCTGGTAAAAGGACAAACTTGCGTAAAACT 

GTATCGCTCATGGAATGAGGGTGAAATTCAACCCCCTTGCTTTACrc 

ATTTGACCnTGTACAGAGAATTATTTATGAGGTTGATGACCCAAGCCTGCCCAATGA 

GCTCTTCACAATGCrGTGTGTGCAGGCCACACAGAAATCGTTAAGTTCCTC 

TB * *TrnY3PTfi ATAGTGATGGATGG ACTCCATTACATTGTGCTGCCTCATGTAACAACGTCCAAGTGTG 
tjx artTTTTTOGTGGAGTCAGGAG CCG CTG TGTTTG CCATG ACCTACAGTG ACATG CAGACTG CTG CAG AT 
nArtTnrcAfiGAAATGGAGGAAGGCTACACTCJVGTGCTCCC^ 

G CATAATGAATAAAGG AGTCATTTATG CG CTTTGGG ATTATG AACCTCAGAATG ATG ATG AG CTG C CCAT 
r a a ana Ann ar: APTG CATGACAATC ATCCACAGGGAAG ACGAAGATG AAATCG AATGGTGGTGGGCGCGC 
rrr a ATG AT A AGGAGGG AT ATGTTCC^CGTAACTTGCTGGGACTC 
r;nar;rTTnr;r(^C3AAACTTCCACACAGAATTTTAGTCAATGA^ 


T A rcz ATTaTTTTTGG CAAAAATTTCACAAG ACTTATTTT AATGACAATGTAGCTTG AAAG CG ATG AAG AA 


_ - _ _ T . p . - r: Arc A ATG AAGfi ATTG AAflAATTCACCATTAGAGGACATTTAG CGTG ATG AAATAAAG CA 


TrTnrnTranrAGGrrATACTGTGTTGGGGCAAAGGTGTCCCGTC 


r , aaTr , r > T , nTTTTr^arAAGAATCrTGTCTAGTAAATAGGATCATTTATTGGGCAGTTGGGAAATCAGCTC 


TCTGTCCTGTTGAGTGTTTTCAGCAGCTGCTCCTAAACCAGTCCTCCTGCCAGAAAGGACCAGTGCCGTC 


ACATCGCTGTCTCTGATTGTCCCCGGGACCAGC^GG 


C^CCTTGTATATTGTCAGTGAAGAACGTTAGTTGGT^^ 


TGTAGCATCI^AAGAATTATACATATGTTTGAAATATTGAAACT 


AGAATCITGTTTGTAGGCTGAATTTTAATCTGTATTTAT^ 


CTACT^GACTTACCCGTAATATaTGTCAAGATCATAGCTGACT 


TGCT 




ORF Start: ATG at 238 


ORF Stop: TGA at 3442 




SEQ ID NO: 1068 aa 

64 : 


MW at 119273.7kD 


NOV20b, 
CG59323-03 
Protein 
Sequence 


MRFGSKMMPMFLTVYLSNNEQHF^EVPVTPETICRDWDLCKEPGES 

VLQR FGSQRN E VR FFLRHER P PG RD I VSG P RSQD PS LKRNGVKVPGE YRR KENG VNS PRMDLTLAELQEM 
AS RQQQQ I EAQQQLLATKEQRLKFLKQQDQRQQQQVAEQEKLKRLKE I AENQEAKLKKVRALKGH VEQKR 
I^NGKLVEEIEQMNI^FQQKQRELVIJVVSKVEELTRQLEMLKNGRIDS 
KLNQEQNAKLQQQRECI^KRNSEVAVMDKRVN^ 

AAVGPYIQSSTMPRMPSRPELLVKPALPTCSLVIQASEGPMKIQTLPNMRSGAASQTKGSKIHPVGPDWS 
PSNADLFPSQGSASVPQSTGNALDQVDIXjEVPL^ 

LRDAQVANKWAJCVPPPVPTKPKQINLPYFG<n^QPPSDIKPIX3SSQQLSTWPSMGTKPKPAGM 

LSPSIPSVGQTOTLSPGSKQESPPAAAVRPFTPQPSKDTLLPPFRKPQTVAASSIYSMYTQQQAPGKNFQ 

QAVQSAiTKTHTRGPHFSSVYGKPVIAAAQNQQQHPENIYSNSQGKPGSPEPETEPVSSVQENHENERIP 

RPLSPTKLLPFLSNP^YRNQSDADLEAIjRKKl^NAPRPLKKRSSITEPEGPNGPNIQKLLYQRTTIAAMET 

ISVPSYPSKSASVTASSESPVEIQNPHVLDVYLEEYPPYPPPPYPSGEPEGPGEDSVSMRPPEITGQVSL 

PPGKRTNLRKTX5SERI AHGMRVKFNPIaAXiIjLDSSLEGEFDLVQRI I YEVDDPSLPNDEG I TAXHNAVCAG 

HTEIVKFLVQFGVOTNAADSDGWTPLHCAASCNIWQVCKFL^ 

TQCSQFLYGVQEKMGIhWKGVIYAiWDYEPQOTDELPMKEGrX>rriIHR 

RNLLGLYPRI KPRQRSLA 




SEQ ID NO: 65 14336 bp 




NOV20c, 
CG59323-02 


GTCACGAGCGTCGAAGAG ACAAAG CCX3 CGTCAGGGGGCCCGGCCGGGGCGGGGGAGCCCGGGG CTTGTTG 


CTGCCCCAGCCCGCGCGGAGGGCCCirCGGACCCGCGCGCCGCCGCTGCCGCOT 


GGTCCGGGCGGCCTCGCTCTCCXSCrCCCCTCCCCOTCATCCGCX^CCCTCC^^ 


DNA 


GGGGCCGCAGTCTGGCCACCCGCTTCCT^TGCGGTTCGGGTCGAAGATGATGCCGATO 


Sequence 


ATCTCAGTAACAATCAGCAGCACTTCACAGAAGTTC 




GGATCTGTGCAAAGAACCCGGCGAGAGTGATTGCC^TTTGGCTC 




GAGTTTC^T^TGTTGGCCAGGATGGTCTCGATCTCCTGACCTTGTGAT 


AGTGCTGGATTACAGGTGTGAGCCACCACGATCAGCCTCTAGTGTTTAA 


■ 


TAATGAGCGAATGTTTGATGTTCTTCAACX3ATTTGGAAG T 

CATGAACGCCCCCCTCGCAGGGACATTGTGAGTGGACCAAGATCTCAGGATCC^ 
GTGTAAAAGTTCCTGGTGAATATCGAAGAAAGGAGAACGGTGCT 
TGCTGAACTTCAGGAAATGGCATCTCGCCAGCTVGOU^CAGATTC 
AAGGAACAGTOCTTAAAGTTTTTGAAACAACAAGATtt 

AACTTAAAAGGCTAAAAG AAATAGCTG AGAATCAGGAAG CTAAGCTAAAAAAAG TGAGAGCACTTAAAGG 

C(^CGTGGAACAGAAGAGACTAAGCAATGGGAAACTTGTGw^ 

CAGCAAAAACAGAGGGAGCTCGTCCTGGCTCTGTCA^ 

TCAAG AACGG CAGG ATCG ACAG CCACC ATG ACAAT CAG TCTG CAGTGG CTG AG CTTG ATCG C CTCT AT AA 
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Iggagctgcagctaagaaacaaattgaatc^^ 

AATAAGCGTAATTCAGAAGTGGCAGTCATGGATAAGCGTGTTAATGAGCTGAGGGACCGGCTGTGGAAGA 

AGAAGGCAGCTCTACAGCAAAAAGAAAATCTACCAGTTTCATCTGATGGAAATCTTCCCCAGCAAG 

GTOVGCCCCAAGCCGTGTGGCTGCAGTAGGTCCCTATATCCAGTCATCTACTATGCCTCGGATGCCCTCA 

AGGCCTGAATTGCTGGTGAAG CCAGCCCTGCCGG ATGGTTCCTTGGTCATTCAGGCTTCAGAGGGG CCGA 

TGAAAATACAGACACTGCCCAACATGAGATCTGGGGCTGCTTCACAAACT 

AGTTGGCCCTGATTGGAGTCCTTCAAATGCAGATCTTTTCCCAAGCCAAGGCTCT 

AGCACTGGGAATGCTCTGGATCAAGTTGATGATGGAGAGGTTCCGCTGAGGGAGAAAGAGAAGAAAGTGC 
GTCCGTTCT'CAATGTTTGATGCAGTAGACCAGTCCAATGCCCCACCTTCCTTTGGTA 
CCAGAGC^GTGAAGATATCTTGCGGGATGCTCAGGTTGCAAATAAAAATGTGGCTT^AAGTACCACCTCCT 
GTTCCTACAAAACOVAAACAGATTAATTTGCCTTATTTTGGACAAACT 

AGCCAG ACGG AAG TTCTCAGCAG TTG TCAAC AGTTGTTCCGTCCATGGG AACT AAACCAAAACCAG CAGG 
G CAG CAG CCG AG AGTG CTG CT ATCTCCCAG (^TACCTTCGGTTGGCCAAGACC AG ACCCTTTCTCCAGG T 
TCTAAG CAAG AAAGTCCACCTG CTG CTGCCGTCCGGCCCTTT ACTCCCCAG CCTTCCAAAG ACACCTTAC 
TTCCACCCTTCAG AAAACCCCAG ACCGTGG CAGCAAGTTCAATAT ATTCCATGTATACG CAACAG CAGG C 
GCCAGGAAAAAACTTCCAGCAGGCTGTGCAGAGCGCGTTGACCAAGACT 

TCAAGTGTATATGGTAAG CCTG TAATTGCTG CTGCCCAGAATCAACAGCAG CACCCAGAG AACATTTATT 
CCAATAGCCAGGGCAAGCCTGGCAGTCCAGAACCTGAAACAGAGCCTGTTTCTTCAGT^ 
TGAAAACGAAAGAATTCCTCGGCCACTCAGCCCAACTAAATTACTGCCTTTC™ 
AAC»GAGTGATGCTGACCTAGAAGCCTTACGAAAGAAACTGTCTAACGCA^ 

GTAGTTCTATTACAGAGCCAGAGGGTCCTAATG^CCAAATATTCAGAAGCTTTTATATCAGAGGACCA'C 
CATAGCGGCCATGGAGACXTO^ 

G AAAGCCCAG T AGAAATCCAGAATCCACATGTG CTTGATGTGTACCTGG AGG AG TACC CTC CATACCCAC 
CCCCACCATACCCATCTGGGGAGCGTG AAGGGCCCGG AG AAGACT^ CG CCCG CCTG AAAT 

CACCGGG CAGGTCTCTCIXK^CT CCTGGTAAAAGG ACAAACTTGCGTAAAA^ CTCAG AGCGTATCG CT 
CATGGAATGAGGGTGAAATTCAACCCCCTTGCTTTAC^^ 

TTGTACAGAGAATTATTTATGAGGTTGATGACCCAAGCCTGCCCAATGATGAAGGCATCACGGCTCTTCA 
CAATG CTG TG TG TG CAG G CCACA C AG AAATCG TT AAGTTC CTGG TACAGTTTGG TG TAAATG T AAATG CT 
GCTGAT AGTG ATGG ATGG ACTCCATTACATTGTGCTG CCTCA TTTT 
i TGGTGGAGTCAGGAG CCX3CTGTGTTTGCCATGA<XTAC AG TG ACATGCAGACTCCTGCAGATAAGTC 
GGAAATGGAGGAAGGCTACACTCAGTGCTCCCAATTTCTTTATGGAGTTCAGG 

AATAAAGG AGTCATTTATG CG CTTTGGG ATTATG AACCTCAGAATGATGATGAGCTGCCCATG AAAG AAG 
GAGACTGCATGACAATCATCCAGAGGGAAGACGAAGATGAAATCXjAATG 

TAAGGAGGGATATGTTCCACGTAACTTGCTGGGACTGTACCCAAGAATTAAACCAAGACAAAGGAGCTTC 
nrOTGAAACTTCCACACAGAATTTTAGTCAATGAAGAATTAATCTCI^ 
T^rrrnf; r A R A AATTTCACA AG ACTTATTTTAATGACAATC 

— 1 !_' r^rrwT»- K ^^/-.>TV» rp/^TV A A«T»A A A <~»A Tf^T ft. ^V^Tf 



NOV20c, 
CG59323-02 
Protein 
Sequence 



1 11 1 JajG UAAAAftll 1 Uiuwu^i. liftn^ * w * 

n A AG AG AATG AAGG ATTG AAGAATTCACCATTAG AGG A CATTTAG CGTGATG AAAT AAAG CATCT A CG T C 
AGCAGGCCATACnt3TGTTGGGGCAAAGGTGTCCCX3TGTAGCACTCAGATAA 



;CC ATACTGTGTTGGGGCAAAGGTCTCUL\i atjtaouhu i a mwj x Mm ^v.un^ * ^ * ~ 
TTTTCTACAAG AATCCTGTCTAGTAJ^^ 
GTTGAGTGTTTTCAGCAGCTGCTCCTAAACCAGTCCTCCTO 

■■ _ ~. r^^n ^/~« /~•/-MTMTv*•/^ , r , ■/~■/^♦T , /^ a <""**ty^ a i^rinf^vcrxT^ Af^GCAf^TGCLAC^ACCTTGT 



TGAGT GTTTTCAGCAGCTGCTCCTAAACCAUT^ * y^^-* ^ * 

nTrTrTnA ^ r , TCCCCGGCAC CAGCAGGCCTTGGGGCTCACre 

ATATT GTCAGTGAAGAAOTTTA GTTGGTTGTCAGTGAACAA 
rTTA A ATTATA CATATGTTTGAAATATTGAAACTAAGCTACAGTACCAGT AA 
^ ^^*tx^>t,^>t^t^tv /rKTv^'r/^r-«i*ray;>rR«rr w pr , Ar! A A ATT 1 AH A A ACTTGCT ACAG AC 



GTTTGTAGGCTGAATTTTAATCTGTATTTATTGTCTT^ 



CiX nbTAbbL * x J. — _ — — 

TTACCCGTAATATTTGTCAAGATCATAGCTGACTTTA^^ 



ORF Start: ATG at 571 




jM 



>RF Stop: TGA at3S74 



SEQ1DN0:66 jlOOl aa jMWat 11161S.lkD 

MFDVLQRTCSQRNETO 

QEMASRQQQQ I EAQQQLLATKEORLKFLKQQDQRQQQQVAEQEKLKRLKE I AENQEAKLKKVRALKGHVE 

QKRLSNGKLVEE I EQMNNLFQQKQRELVLAVS KVEELTRQLEMLKNGR I DSHHDNQSAVAELDRLYKELQ 

LRKKLNQEQNAKLQQQRECLNKRNSEVAVMDKRW 

SRVAAVGPYIQSSTMPRMPSRPELLVKPALPDGSLVIQASTC^ 

DWSPSNADLFPSQGSASVPQSTGNAiDQVDDGEVP^ 

EDILRDAQVANKNVAKVPPPVPTKPKQI^ 

RVLLSPS I pSVGQDQTXiSPGSKQESPPAAAVRPFTPQPSKDTLLPPFRKPQWAASSI YSMYTOOQATCK 
NFQQAVQS ALTKTHTRGPHFSS V YG KPV I AAAQNQQQHPEN I YSNSQGKPGS PEPETE PVS SVQENHENE 
RIPRPLSPTKU.PFLSNPYRNQSD^^ 

METISVPSYPSKSASVTASSESPVEIQNPHVLDVYI^EYPPYPPPPYPSGEPEGPGEDSVSMRPPEITGQ 
VSLPPGKRTNLRKTCSERIAHGMRVKFNPLALLL^ 

CAGHTEIVKFLVQFGVlWNAADSDGWTPlJiCAASCNNVQVCKFLVESGAAVFA^ 

EG YTQCSQ FLYGVQEKMG I MNKGVI YALWD YEPQNDDELPMKEGDCMT I IHREDEDEIBWWWARLNDKEG 
YVPRNLLGLYPRI KPRQRSLA _ ^ , , , 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 20B. 
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Table 20B. Comparison of NOV20a against NOV20b and NOV20c. 


Protein Sequence 


NOV20a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV20b 


I. .1005 
130.. J 068 


671/1020 (65%) 
710/1020 (68%) 


NOV20c 


1..I005 
63.. 100 1 


671/1020 (65%) 
710/1020 (68%) 



Further analysis of the NOV20a protein yielded the following properties shown in 



Table 20C. 



5 



Table 20C. Protein Sequence Properties NOV20a 


PSort 
analysis: 


0.7600 probability located in nucleus; 0.3000 probability located in microbody 
(peroxisome); 0.1000 probability located in mitochondrial matrix space; 0.1000 
probability located in lysosome (lumen) 


SignalP 
j analysis: 


No Known Signal Sequence Predicted 



A search of the NOV20a protein against the GENESEQ database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 20D. 



Table 20D. GENESEQ Results for NOV20a 


GENESEQ 
Identifier 


Protein/Organism/Length 
[Patent #, Date] 


NOV20a 
Residues/ 
Match 
Residues 


! 

Identities/ 
Similarities for the 
Matched Region' 


Expect 
Value 


AAU78283 


Human apoptosis stimulating 
protein 2 (APS-2) - Homo sapiens, 
1 467 aa. [WO2002 1 2325-A2, 
14-FEB-2002] 


1.-1005 
209..12I3 


1005/1005(100%) 
1005/1005(100%) 


0.0 


AAW93955 


Human 53BP2 protein - Homo 

sapiens, 1 005 aa. 

[W0991 5657-A2, 01 -APR-1 999] 


1..1005 
1.1005 


1005/1005(100%) 
1005/1005(100%) 


0.0 


AAM78805 


Human protein SEQ ID NO 1467 - 
Homo sapiens, 1096 aa. 
[WO200I57190-A2, 
09-AUG-2001] 


1..1005 
124.. 1096 


479/1030(46%) 
613/1030(59%) 


0.0 


AAU78282 
i - 


Human apoptosis stimulating 
protein 1 (APS-1)- Homo sapiens, 
1609 aa. [WO200212325-A2, 
14-FEB-2002] 


1..1005 
176..1142 : 


478/1030(46%) 
611/1030(58%) 


0.0 



152 



RNSOOCI& <WO 03081S71A2 I > 



WO 03/031571 



PCT/US02/31357 



AAM39292 


Human polypeptide SEQ ID NO 
2437 - Homo sapiens, 1 090 aa. 
[WO200153312-A1, 
26rJUL-2001] 


1..I005 
124.. 1090 


478/1030(46%) 
611/1030(58%) 


0.0 


In a Bl 
have homolog 


LAST search of public sequence databases, the NOV20a protein was found to 
y to the proteins shown in the BLASTP data in Table 20E. 


i Tabic 20E. Public BLASTP Results for NOV20a 




Protein 

Accession 

Number 


Protein/Organism/Length 


NOV20a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities Tor the 
Matched Portion 


Expect 
Value 


O96K03 


ASPP2 protein Homo sapiens 
(Human), 1128 aa. 


1.1005 
124.1 128 


1005/1005(100%) 
1005/1005(100%) 


0.0 


Q 13625 

1 

i 


Tumor suppressor p53-binding 
protein 2(p53-binding protein 2) 
(53BP2) (Bcl2-binding protein) 
(Bbp) - Homo sapiens (Human), 
1005 aa. 


1. 1005 
J. .1.005 


1005/1005(100%) 
1005/1005(100%) 


0.0 


AAH30894 


Similar to tumor protein p53 
binding protein, 2 - Mus muscuius 
(Mouse), 762 aa (fragment). 


258.. 1005 
1 5.-762 


664/749 (88%) 
688/749(91%) 


0.0 


138607 


p53-binding protein 2 - human, 
529 aa (fragment). 


477.. 1005 
1..529 


529/529 (100%) 
529/529(100%) 


0.0 


Q96K.Q4 

1 5 


ASPP1 protein (KIAA0771 
protein) - Homo sapiens (Human), 
1090 aa. 


1..1005 
124.. 1090 


478/1030(46%) 
611/1030(58%) 


0.0 



PFam analysis predicts that the NOV20a protein contains the domains shown in the 
Table 20F. 



Table 20F. Domain Analysis of NOV20a 




Plant Domain 


NOV20a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


ank 


835.-867 


16/33(48%) 
28/33(85%) 


le-09 


ank 


868..900 


16/33(48%) 
28/33 (85%) 


5.1«-09 


SH3 


937..994 


23/61 (38%) 
47/61(77%) 


1.2e-12 
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Exampl^^Sequencing Methodology and Identifieat^^f NOVX Clones 

1. GeneCalling™ Technology: This is a proprietary method of performing 
differential gene expression profiling between two or more samples developed at CuraGen 
and described by Shimkets, et ah, "Gene expression analysis by transcript profiling coupled 

5 to a gene database query" Nature Biotechnology 17:198-803 (1999). cDNA was derived 
from various human samples representing multiple tissue types, normal and diseased states, 
physiological states, and developmental states from different donors. Samples were 
obtained as whole tissue, primary cells or tissue cultured primary cells or cell lines. Cells 
and cell lines may have been treated with biological or chemical agents that regulate gene 

1 0 expression, for example, growth factors, chemokines or steroids. The cDNA thus derived 
was then digested with up to as many as 120 pairs of restriction enzymes and pairs of 
linker-adaptors specific for each pair of restriction enzymes were ligated to the appropriate 
end. The restriction digestion generates a mixture of unique cDNA gene fragments. 
Limited PCR amplification is performed with primers homologous to the linker adapter 

1 5 sequence where one primer is biotinylated and the other is fluorescently labeled. The 

doubly labeled material is isolated and the fluorescently labeled single strand is resolved by 
capillary gel electrophoresis. A computer algorithm compares the electropherograms from 
an experimental and control group for each of the restriction digestions. This and additional 
sequence-derived information is used to predict the identity of each differentially expressed 

20 gene fragment using a variety of genetic databases. The identity of the gene fragment is 
confirmed by additional, gene-specific competitive PCR or by isolation and sequencing of 
the gene fragment. '* . 

2. SeqCalling™ Technology: cDNA was derived from various human 
samples representing multiple tissue types, normal and diseased states, physiological states, 

25 and developmental states from different donors. Samples were obtained as whole tissue, 
primary cells or tissue cultured primary cells or cell lines. Cells and cell lines may have 
been treated with biological or chemical agents that regulate gene expression, for example, 
growth factors, chemokines or steroids. The cDNA thus derived was then sequenced using 
CuraGen's proprietary SeqCalling technology. Sequence traces were evaluated manually 

30 and edited for corrections if appropriate. cDNA sequences from all samples were 

assembled together, sometimes including public human sequences, using bioinformatic 
programs to produce a consensus sequence for each assembly. Each assembly is included in 
CuraGen Corporation's database. Sequences were included as components for assembly 
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when the extent of identity with another component was at least 95% over 50 bp. Each 
assembly represents a gene or portion thereof and includes information on variants, such as 
splice forms single nucleotide polymorphisms (SNPs), insertions, deletions and other 
sequence variations. 

5 3. PathCalling™ Technology: The NOVX nucleic acid sequences are 

derived by laboratory screening of cDNA library by the two-hybrid approach. cDNA 
fragments covering either the full length of the DNA sequence, or part of the sequence, or 
both, are sequenced. In silico prediction was based on sequences available in CuraGen 
Corporation's proprietary sequence databases or in the public human sequence databases, 

10 and provided either the full length DNA sequence, or some portion thereof. 

The laboratory screening was performed using the methods summarized below: 
cDNA libraries were derived from various human samples representing multiple 
tissue types, normal and diseased states, physiological states, and developmental states 
from different donors. Samples were obtained as whole tissue, primary cells or tissue 

1 5 cultured primary cells or cell lines. Cells and cell lines may have been treated with 

biological or chemical agents that regulate gene expression, for example, growth factors, 
chemokines or steroids. The cDNA thus derived was then directionally cloned into the 
appropriate two-hybrid vector (Gal4-activation domain (Gal4-AD) fusion). Such cDNA 
libraries as well as commercially available cDNA libraries from Clontech (Palo Alto, CA) 

20 were then transferred from E. coli into a CuraGen Corporation proprietary yeast strain 
(disclosed in U. S- Patents 6,057,101 and 6,083,693, incorporated herein by reference in 
their entireties). 

Gal4-binding domain (Gal4-BD) fusions of a CuraGen Corporation proprietary 
library of human sequences was used to screen multiple Cal4,AD fusion cON A libraries 

25 resulting in the selection of yeast hybrid diploids in each of which the Gal4-AD fusion 
contains an individual cDNA. Each sample was amplified using the polymerase chain 
reaction (PCR) using non-specific primers at the cDNA insert boundaries. Such PCR 
product was sequenced; sequence traces were evaluated manually and edited for 
corrections if appropriate. cDNA sequences from all samples were assembled together, 

30 sometimes including public human sequences, using bioinformatic programs to produce a 
consensus sequence for each assembly. Each assembly is included in CuraGen 
Corporation's database. Sequences were included as components for assembly when the 
extent of identity with another-component was at least 95% over 50 bp. Each assembly 
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10 



15 



20 



25 



represents a gene or portion thereof and includes information on variants, such as splice 
forms single nucleotide polymorphisms (SNPs), insertions, deletions and other sequence 
variations. 

Physical clone: the cDNA fragment derived by the screening procedure, covering 
the entire open reading frame is, as a recombinant DNA, cloned into pACT2 plasmid 
(Clontech) used to make the cDNA library. The recombinant plasmid is inserted into the 
host and selected by the yeast hybrid diploid generated during the screening procedure by 
the mating of both CuraGen Corporation proprietary yeast strains N 106' and YULH (U. S. 
Patents 6,057,1 01 and 6,083,693). 

4. RACE: Techniques based on the polymerase chain reaction such as rapid 
amplification of cDNA ends (RACE), were used to isolate or complete the predicted 
sequence of the cDNA of the invention. Usually multiple clones were sequenced from one 
or more human samples to derive the sequences for fragments. Various human tissue 
samples from different donors were used for the RACE reaction. The sequences derived 
from these procedures were included in the SeqCalling Assembly process described in 
preceding paragraphs. 

5. Exon Linking: The NOVX target sequences identified in the present 
invention were subjected to the exon linking process to confirm the sequence. PCR 
primers were designed by starting at the most upstream sequence available, for the forward 
primer, and at the most downstream sequence available for the reverse primer. In each 
case, the sequence was examined, walking inward from the respective termini toward the 
coding sequence, until a suitable sequence that is either unique or highly selective was 
encountered, or, in the case of the reverse primer, until the stop codon was reached. Such 
primers were designed based on in silico predictions for the full length cDNA, part (one or 
more exons) of the DNA or protein sequence of the target sequence, or by translated 
homology of the predicted exoris to closely related human sequences from other species. 
These primers were then employed in PCR amplification based on the following pool of 
human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 
kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal 
cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were 
gel purified, cloned and sequenced to high redundancy. The PCR product derived from 
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exon linking was cloned into the pCR2.1 vector from Invitrogen. The resulting bacterial 
clone has an insert covering the entire open reading frame cloned into the pCR2.1 vector. 
The resulting sequences from all clones were assembled with themselves, with other 
fragments in CuraGen Corporation's database and with public ESTs. Fragments and ESTs 
were included as components for an assembly when the^extent of their identity with another 
component of the assembly was at least 95% over 50 bp. In addition, sequence traces were 
evaluated manually and edited for corrections if appropriate. These procedures provide the 
sequence reported herein. 

6. Physical Clone: Exons were predicted by homology and the intron/exon 
'boundaries were determined using standard genetic rules. Exons were further selected and 
refined by means of similarity determination using multiple BLAST (for example, tBlastN, 
BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. Expressed 
sequences from both public and proprietary databases were also added when available to 
further define and complete the gene sequence. The DNA sequence was then manually 
corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The PCR product derived by exon linking, covering the entire open reading frame, 
was cloned into the pCR2. 1 vector from Invitrogen to provide clones used for expression 
and screening purposes. 

Example C. Quantitative expression analysis of clones in various cells and tissues 

The quantitati ve expression of various clones was assessed using microliter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines 
and tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an 
Applied Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection 
System. Various collections of samples are assembled on the plates, and referred to as 
Panel 1 (containing normal tissues and cancer cell lines), Panel 2 tcontaining samples 
derived from tissues from normal and cancer sources), Panel 3 (containing cancer cell 
lines), Panel 4 (containing cells and cell lines from normal tissues and cells related to 
inflammatory conditions), Panel 5D/5I (containing human tissues and cell lines with an 
emphasis on metabolic diseases), AI_comprehensive_panel (containing normal tissue and 
samples from autoinflammatory diseases), Panel CNSD.01 (containing samples from 
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normal and diseased brains) and CNS_neurodegeneration_panel (containing samples from 
normal and Alzheimer's diseased brains). 

RNA integrity from ail samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio 
as a guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would 
be indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using 
probe and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, p-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according 
to the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (invitrogen Corporation; Catalog No. 18064-147) and 
random hexamers according to the manufacturer's instructions. Reactions containing up to 
10 (ig of total RNA were performed in a volume of 20 |il and incubated for 60 minutes at 
42°C. This reaction can be scaled up to 50 ng of total RNA in a final volume of 100 fil. 
sscDNA samples are then normalized to reference nucleic acids as described previously, 
using IX TaqMan® Universal Master mix (Applied Biosystems; catalog No. 4324020), 
following the manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or 
a similar algorithm using the target sequence as input. Default settings were used for 
reaction conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer 
optimal Tm = 59°C, maximum primer difference = 2°C, probe does not have 5'G, probe Tm 
must be 10°C greater than primer Tm, amplicon size 75bp to lOObp. The probes and 
primers selected (see below) were synthesized by Synthegen (Houston, TX, USA). Probes 
were double purified by HPLC to remove uncoupled dye and evaluated by mass 
spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 3' ends of the 
probe, respectively. Their final concentrations were: forward and reverse primers, 900nM 
each, and probe, 200nM. 
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PCR conditions: When working with RNA samples, normalized RNA from each 
tissue and each cell line was spotted in each well of either a 96 well or a 384-well PCR 
plate (Applied Biosystems). PCR cocktails included either a single gene specific.probe and 
primers set, or two multiplexed probe and primers sets (a set specific for the target clone 
5 and another gene-specific set multiplexed with the target probe). PCR reactions were set up 
using TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 
43 1 3803) following manufacturer's instructions. Reverse transcription was performed at 
48°C for 30 minutes followed by amplification/PCR cycles as follows: 95°C 10 min, then 
40 cycles of 95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values 
1 0 (cycle at which a given sample crosses a threshold level of fluorescence) using a log scale, 
with the difference in RNA concentration between a given sample and the sample with the 
lowest CT value being represented as 2 to the power of delta CT. The percent relative 
expression is then obtained by taking the reciprocal of this RNA difference and multiplying 
by 100. 

15 When working with sscDNA samples, normalized sscDNA was used as described 

previously for RNA samples. PCR reactions containing one or two sets of probe and 
primers were set up as described previously, using IX TaqMan® Universal Master mix 
(Applied Biosystems; catalog No. 4324020), following the manufacturer's instructions. 
PGR amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 1 5 

20 seconds, 60°C for 1 minute. Results were analyzed and processed as described previously. 
Panels 1,1.1, 1.2, and 1.3D 

The plates for Panels 1 , 1. 1 , 1 .2 and 1 .3D include 2 control wells (genomic DN A 
control and chemistry control) and 94 wells containing cDN A from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines 

25 and samples derived from primary normal tissues. The cell lines are derived from cancers 
of the following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, 
CNS cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, -gastric 
cancer and pancreatic cancer. Cell lines used in these panels are widely available through 
the American Type Culture Collection (ATCC), a repository for cultured -cell lines, and 

30 were cultured using the -conditions recommended by the ATCC. The normal tissues found 
on these panels are comprised of samples derived from all major organ systems from single 
adult individuals or fetuses. These samples are derived from the following organs: adult 
skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, 
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adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the spleen, bone 
marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, 
thymus, stomach, small intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, 
prostate, testis and adipose. 
5 In the results for Panels 1 , 1 . 1 , 1 .2 and 1 .3D, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 
1 0 non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

g]io = glioma, 

astro = astrocytoma, and 
1 5 neuro = neuroblastoma. 

General_screening_paneI_vL4, vl.5 and vl.6 

The plates for Panels 1 .4, 1 .5, and 1 .6 include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in Panels 1.4, 1 .5, and 1.6 are broken into 2 classes: samples derived from cultured 

20 cell lines and samples derived from primary normal tissues. The cell lines are derived from 
cancers of the following types: lung cancer, breast cancer, melanoma, colon cancer, 
prostate cancer, CNS cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal 
cancer, gastric cancer and pancreatic cancer. Cell lines used in Panels 1.4, 1.5, and 1.6 are 
widely available through the American Type Culture Collection (ATCC), a repository for 

25 cultured cell lines, and were cultured using the conditions recommended by the ATCC. The 
normal tissues found on Panels 1 .4, 1 .5, and 1 .6 are comprised of pools of samples derived 
from all major organ systems from 2 to 5 different adult individuals or fetuses. These 
samples are derived from the following organs: adult skeletal muscle, fetal skeletal muscle, 
adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult lung, fetal 

30 lung, various regions of the brain, the spleen, bone mairow, lymph node, pancreas, salivary 
gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, colon, 
bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. Abbreviations 
are as described for Panels 1 , 1 . 1 , 1 .2, and 1 .3D. 
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Paneifl^, 2.2, 2.3 and 2.4 

The plates for Panels 2D, 2.2, 2.3 and 2.4 generally include 2 control wells and 94 
test samples composed of RNA or cDNA isolated from human tissue procured by surgeons 
working in close cooperation with the National Cancer Institute's Cooperative Human 
5 Tissue Network (CHTN) or the National Disease Research Initiative (NDRI) or from 

Ardais or Clinomics). The tissues are derived from human malignancies and in cases where 
indicated many malignant tissues have "matched margins" obtained from noncancerous 
tissue just adjacent to the tumor. These are termed normal adjacent tissues and are denoted 
"NAT" in the results below. The tumor tissue and the "matched margins" are evaluated by 

1 0 two independent pathologists (the surgical pathologists and again by a pathologist at NDRI/ 
CHTN/Ardais/Clinomics). Unmatched RNA samples from tissues without malignancy 
(normal tissues) were also obtained from Ardais or Clinomics. This analysis provides a 
gross histopathological assessment of tumor differentiation grade. Moreover, most samples 
include the original surgical pathology report that provides information regarding the 

1 5 clinical stage of the patient. These matched margins are taken from the tissue surrounding 
(i.e. immediately proximal) to the zone of surgery (designated "NAP', for normal adjacent 
tissue, in Table RR). In addition, RNA and cDNA samples were obtained from various 
human tissues derived from autopsies performed on elderly people or sudden death victims 
(accidents, etc.). These tissues were ascertained to be free of disease and were purchased 

20 from various commercial sources such as Clontech {Palo Alto, CA), Research Genetics, 
and Invitrogen. 

HASS Panel v 1.0 

The HASS panel v 1 .0 plates are comprised of 93 cDNA samples and two controls. 
Specifically, 81 of these samples are derived from cultured human cancer cell lines that had 

25 been subjected to serum starvation, acidosis and anoxia for different time periods as well as 
controls for these treatments, 3 samples of human primary cells, 9 samples of malignant 
brain cancer (4 medulloblastomas and 5 glioblastomas) and 2 controls. The human cancer 
cell lines are obtained from ATCC (American Type Culture Collection) and fall into the 
following tissue groups: breast cancer, prostate cancer, bladder carcinomas, pancreatic 

30 cancers and CNS cancer cell lines. These cancer cells are all cultured under standard 

recommended conditions. The treatments used (serum starvation, acidosis and anoxia) have 
been previously published in the scientific literature. The primary human cells were 
obtained from Clonetics (Walkersville, MD) and were grown in the media and conditions 
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recommended by Clonetics. The malignant brain cancer samples are obtained as part of a 
collaboration (Henry Ford Cancer Center) and are evaluated by a pathologist. prior to 
CuraGen receiving the samples . RNA was prepared from these samples using the standard 
procedures. The genomic and chemistry control wells have been described previously. 
5 ARDAIS Panel v 1.0 

The plates for ARDAIS panel v 1 .0 generally include 2 control wells and 22 test 
samples composed of RNA isolated from human tissue procured by surgeons working in 
close cooperation with Ardais Corporation. The tissues are derived from human lung 
malignancies (lung adenocarcinoma or lung squamous cell carcinoma) and in cases where 

1 0 indicated many malignant samples have "matched margins" obtained from noncancerous 
lung tissue just adjacent to the tumor. These matched margins are taken from the tissue 
surrounding (i.e. immediately proximal) to the zone of surgery (designated "NAT", for 
normal adjacent tissue) in the results below. The tumor tissue and the "matched margins" 
are evaluated by independent pathologists (the surgical pathologists and again by a 

1 5 pathologist at Ardais). Unmatched malignant and non-malignant RNA samples from lungs 
were also obtained from Ardais. Additional information from Ardais provides a gross 
histopathological assessment of tumor differentiation grade and stage. Moreover, most 
samples include the original surgical pathology report that provides information regarding 
the clinical state of the patient. 

20 Panel 3D, 3.1 and 3.2 

The plates of Panel 3D, 3.1, and 3.2 are comprised of 94 cDNA samples and two 
control samples. Specifically, 92 of these samples are derived from cultured human cancer 
cell lines, 2 samples of human primary cerebellar tissue and 2 controls. The human cell 
lines are generally obtained from ATCC (American Type Culture Collection), NCI or the 

25 German tumor cell bank and fall into the following tissue groups: Squamous cell carcinoma 
of the tongue, breast cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, 
bladder carcinomas, pancreatic cancers, kidney cancers, leukemias/lymphomas, 
ovarian/uterine/cervical, gastric, colon, lung and CNS cancer cell lines. In addition, there 
are two independent samples of cerebellum. These cells are all cultured under standard 

30 recommended conditions and RNA extracted using the standard procedures. The cell lines 
in panel 3D r 3 . 1 ,3.2, 1, 1.1., 1 .2, 1 .3D, 1 .4, 1 .5, and 1 .6 are of the most common cell lines 
used in the scientific literature. 

Panels 4D, 4R, and 4.1D 
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Panel 4^^udes samples on a 96 well plate (2 control 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
5 employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus 
patients was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal 
tissue for RNA preparation from patients diagnosed as having Crohn's disease and 
ulcerative colitis was obtained from the National Disease Research Interchange (NDRI) 
(Philadelphia, PA). 

10 Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle 

cells, small airway epithelium, bronchial epithelium, microvascular dermal endothelial 
cells, microvascular lung endothelial cells, human pulmonary aortic endothelial cells, 
human umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, 
MD) and grown in the media supplied for these cell types by Clonetics. These primary cell 

1 5 types were activated with various cytokines or combinations of cytokines for 6 and/or 

12-14 hours, as indicated. The following cytokines were used; IL-1 beta at approximately 
1 -5ng/ml, TNF alpha at approximately 5- 1 Ong/ml, IFN gamma at approximately 
20-50ng/ml, 1L-4 at approximately 5-10ng/ml, IL-9 at approximately 5-10ng/ml, IL-13 at 
approximately 5-1 Ong/ml. Endothelial cells were sometimes starved for various times by 

20 culture in the basal media from Clonetics with 0. 1 % serum. 

Mononuclear cells were prepared from blood of employees at CuraGen 
Corporation, using Ficoll. LAK cells were prepared from these cells by culture in DMEM 
5% FCS (Hyclone), 100}iM non essential amino acids (Gibco/Life Technologies, 
Rockville, MD), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0°M (Gibco), and 

25 1 OmM Hepes (Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 
1 0-20ng/ml PMA and l^g/ml ionomycin, IL-1 2 at 5-1 Ong/ml, IFN gamma at 20-50ng/ml 
and IL-1 8 at 5-10ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 
days in DMEM 5% FCS (Hyclone) ; IOOjiM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0"*M {Gibco), and lOmM Hepes (Gibco) 

30 with PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5^g/ml. 
Samples were taken at 24, 48 and 72 hours for RNA preparation; MLR (mix«d lymphocyte 
reaction) samples were obtained by taking blood from two donors, isolating the 
mononuclear cells using Ficoll and mixing the isolated mononuclear cells 1:1 at a final 
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concentration of approximately 2xI0 6 cells/ml in DMEM 5^FCS (Hyclone), lOO^M non 
essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 
(5.5x1 0" 5 M) (Gibco), and JOmM Hepes (Gibco). The MLR was cultured and samples taken 
at various time points ranging from 1 - 7 days for RNA preparation. 



VS selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), lOO^M non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5x1 0" 5 M (Gibco), and lOmM Hepes (Gibco), 50ng/ml 

10 GMCSF and 5ng/rnl IL-4 for 5-7 days, Macrophages were prepared by culture of 

monocytes for 5-7 days in DMEM 5% FCS (Hyclone), lOOpM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 (T 5 M (Gibco), lOmM 
Hepes (Gibco) and 10% AB Human Serum or MCSF at approximately 50ng/ml. 
Monocytes, macrophages and dendritic cells were stimulated for 6 and 12-14 hours with 

1 5 lipopolysaccharide (LPS) at 1 OOng/ml. Dendritic cells were also stimulated with anti-CD40 
monoclonal antibody (Pharmingen) at lOpg/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection 
columns and a Vario Magnet according to the manufacturer's instructions. CD45RA and 

20 CD45RO CD4 lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, 
CD 14 and CD 19 cells using CD8, CD56, CD 14 and CD1 9 Miltenyi beads and positive 
selection. CD45RO beads were then used to isolate the CD45RO CD4 lymphocytes with 
the remaining cells being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and 
CD8 lymphocytes were placed in DMEM 5% FCS (Hyclone), 1 OOfiM non essential amino 

25 acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0°M (Gibco), and 
1 OmM Hepes (Gibco) and plated at 1 0 6 cells/ml onto Falcon 6 well tissue culture plates that 
had been coated overnight with 0.5ng/ml anti-CD28 (Pharmmgen) and 3ug/ml anti-CD3 
(OKT3, ATCC) in PBS. After 6 and 24 hours, the cells were harvested for RNA 
preparation. To prepare chronically activated CD8 lymphocytes, we activated the isolated 

30 CD8 lymphocytes for 4 days on anti-CD28 and anti-CD3 coated plates and then harvested 
the cells and expanded them in DMEM 5% FCS (Hyclone), iOOjiM non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0°M (Gibco), and 
lOmM Hepes (Gibco) and IL-2. The expanded CD8 cells were then activated again with 



Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve 
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plate bound am^D3 and anti-CD28 for 4 days and expanded^fcfore. RNA was isolated 
6 and 24 hours after the second activation and after 4. days of the second expansion culture. 
The isolated'NK cells were cultured in DMEM 5% FCS (Hyclone), lOOuM npn essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), nnercaptoethanol 5.5x1 0" 5 M (Gibco), 
5 and 1 OmM Hepes (Gibco) and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with 
sterile dissecting scissors and then. passed through a sieve. Tonsil cells were then spun 
down and resuspended at 10 6 cel ls/ml in DMEM 5% FCS (Hyclone), lOOuM non essential 
amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0" 5 M (Gibco), 

1 0 ''■ and 1 OmM Hepes (Gibco). To activate the cells, we used PWM at 5ug/ml or ahti-CD40 
: (Pharmingen) at approximately 1 Ong/ml and IL-4 at 5-1 Ong/ml. Cells were harvested for 
RNA preparation at 24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with 1 Oug/ml anti-CD28<Pharmingen) and 2ug/ml OKT3 (ATCC), 

1 5 and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic 
Systems, German Town, MD) were cultured at 10 5 -10 6 ce!ls/ml in DMEM 5% FCS 
(Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x1 0" 5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). 1L-12 
(5ng/ml) and anti-IL4 (1 u.g/ml) were used to direct to Thl , while IL-4 (5ng/ml) and 

20 anti-IFN gamma (1 ug/ml) were used to direct to Th2 and IL-10 at 5ng/ml was used to 
direct to Trl . After 4-5 days, the activated Thl , Th2 and Trl lymphocytes were washed 
once in DMEM and expanded for 4-7 days in DMEM "5% FCS (Hyclone), lOOuM non 
essential amino acids (Gibco), ImM sodium pyruvate <Gibco), mercaptoethanol 5.5x1 0' S M 
(Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml). Following this, the activated Thl, Th2 

25 and Trl lymphocytes were re-stimulated for 5 days with anti-CD28/OKT3 and cytokines as 
described above, but with the addition of anti-CD95L (lug/ml) to preyent apoptosis. After 
4-5 days, the Thl, Th2 and Trl lymphocytes were washed and then expanded again with 
IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes were, maintained in this way for a 
maximum of three cycles. RNA was prepared from primary and secondary Th 1 , Th2 and 

30 Trl after 6 and 24 hours following the second and third activations with plate bound 

anti-CD3 and anti-CD28 mAbs and 4 days into the second: and third expansion cultures in 
Interleukin 2. 
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Th^following leukocyte cells lines were obtained the ATCC: Ramos, EOL-], 
KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP.at 
5xl0 5 cells/ml for 8 days, changing the media every 3 days and adjusting the cell 
concentration to 5xl0 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as 
5 recommended by the ATCC), with the addition of 5% FCS (Hyclone), 1 OOuM non 

essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M 
(Gibco), lOmM Hepes (Gibco). RNA was either prepared from resting cells or cells 
activated with PM A at lOng/ml and ionomycin at lug/ml for 6 and 14 hours. Keratinocyte 
line CCD 106 and an airway epithelial tumor line NCI-H292 were also obtained from the 

1 0 ATCC. Both were cultured in DMEM 5% FCS (Hyclone), 1 OOuM non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO' 5 M (Gibco), and 
lOmM Hepes (Gibco). CCD1 106 cells were activated for 6 and 14 hours with 
approximately 5 ng/ml TNF alpha and lng/ml 1L-1 beta, while NCI-H292 cells were 
activated for 6 and 14 hours with the following cytokines: 5ng/ml IL-4, 5ng/ml IL-9, 

15 5ng/ml 1L-13 and 25ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 

» 

10 7 cells/ml using Trizbl (Gibco BRL). Briefly, 1/10 volume of brornochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. 

20 The aqueous phase was removed and placed in a 1 5ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down 
at 9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in 300|il of RNase-free water and 35^1 buffer (Promega) 5^1 DTT, 7^1 RNAsin 
and 8|il DNase were added. The tube was incubated at 37°C for 30 minutes to remove 

25 contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated 
with 1 /\0 volume of 3M sodium acetate and 2 volumes of 1 00% ethanol. The RNA was 
spun down and placed in RNase free water. RNA was stored at -80°C. ■ 
AI_comprehensive paneljvl.O 

The plates for AI_comprehensive panel_vl .0 include two control wells and 89 test 
30 samples comprised of cDNA isolated from surgical and postmortem human tissues 
obtained from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was 
extracted from tissue samples from the Backus Hospital in the Facility at CuraGen. Total 
RNA from other tissues was obtained from Clinomics. 
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Joint tissues including synovial fluid, synovium, bone and cartilage were obtained 
from patients undergoing total knee or hip replacement surgery at the Backus Hospital. 
Tissue samples were immediately snap frozen in liquid nitrogen to ensure that isolated 
RNA was of optimal quality and not degraded. Additional samples of osteoarthritis and 
5 rheumatoid arthritis joint tissues were obtained from Clinomics. Normal control tissues 
were supplied by Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided 
as total RNA by Clinomics. Two male and two female patients were selected between the 
ages of 25 and 47. None of the patients were taking prescription drugs at the time samples 
10> were isolated. 



* Crohn's disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue 
from three female and three male Crohn's patients between the ages of 41 -69 were used. 
Two patients were not on prescription medication while the others were taking 
1 5 dexamethasone, phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and 
four female patients. Four of the patients were taking lebvid and two were on 
phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or 
with emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients 

20 ranged in age from 40-70 and all were smokers, this age range was chosen to focus on 
patients with cigarette-linked emphysema and to avoid those patients with 
alpha- lanti-trypsin deficiencies. Asthma patients ranged in age from 36-75, and excluded 
smokers to prevent those patients that could also have COPD. COPD patients. ranged in age 
from 35-80 and included both smokers and non-smokers. Most patients were taking 

25 corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensivepanel_vl .0 
panel, the following abbreviations are used: 



Surgical specimens of diseased colon from patients with ulcerative colitis and 



30 



AI = Autoimmunity 

Syn = Synovial 

Normal — No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 
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20 



25 



OA = Osteoarthritis 

(SS) (BA) (MF) = Individual patients 

Adj = Adjacent tissue 

Match control = adjacent tissues 

-M = Male 

-F = Female 

COPD " Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. 
Metabolic tissues were obtained from patients enrolled in the Gestational Diabetes study. 
Cells were obtained during different stages in the differentiation of adipocytes from human 
mesenchymal stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (1 8 - 40 years), otherwise 
healthy women with and without gestational diabetes undergoing routine (elective) 
Caesarean section. After delivery of the infant, when the surgical incisions were being 
repaired/closed, the obstetrician removed a small sample (<1 cc) of the exposed metabolic 
tissues during the closure of each surgical level. The biopsy material was rinsed in sterile 
saline, blotted and fast frozen within 5 minutes from the time of removal. The tissue was 
then flash frozen in liquid nitrogen and stored, individually, in sterile screw-top tubes and 
kept on dry ice for shipment to or to be picked up by CuraGen. The metabolic tissues of 
interest include uterine wall (smooth muscle), visceral adipose, skeletal muscle (rectus) and . 
subcutaneous adipose. Patient descriptions are as follows: 

Patient 2: Diabetic Hispanic, overweight, not on insulin 

Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 

Patient 10: Diabetic Hispanic, overweight, on insulin 

Patient 1 1 : Nondiabetic African American and overweight 

Patient 12: Diabetic Hispanic on insulin 

Adiocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U, which had only 
two replicates. Scientists at Clonetics isolated, grew and differentiated human 
mesenchymal stem cells (HuMSCs) for CuraGen based on the published protocol found in 
Mark F. Pittenger, et al., Multilineage Potential of Adult Human Mesenchymal Stem Cells 
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Science Apr 2 1 999: 1 43- 1 47. Clonetics provided Trizol iysates or frozen pellets suitable 
for mRNA isolation and ds cDNA production. A general description of each donor is as 
follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
5 Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 

Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver 
10 • HepG2 cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These 
cells are all cultured under standard recommended conditions and RNA extracted using the 
• standard procedures. All samples were processed at CuraGen to produce single stranded 
cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic 
1 5 islets from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an 
outside source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 
20 GO Adipose = Greater Omentum Adipose 

SK = Skeletal Muscle 

UT = Uterus 

PL = Placenta 

AD = Adipose Differentiated 
25 AM = Adipose. Midway Differentiated 

U = Undifferentiated Stem Cells 
Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the 
30 Harvard Brain Tissue Resource Center. Brains are removed from calvaria of donors 

between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen at -80°C in 
liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to 
confirm diagnoses with clear associated neuropathology. 
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20 



25 



Disease diagnoses are taken from patient records. The panel contains two brains 
from each of the following diagnoses: Alzheimer's disease, Parkinson's disease, 
Huntington's disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". 
Within each of these brains, the following regions are represented: cingulate gyrus, 
temporal pole, globus palladus, substantia nigra, Brodman Area 4 (primary motor strip), 
Brodman Area 7 (parietal cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 
17 (occipital cortex). Not all brain regions are represented in all cases; e.g., Huntington's 
disease is characterized in part by neurodegeneration in the globus palladus, thus this 
region is impossible to obtain from confirmed Huntington's cases. Likewise Parkinson's 
disease is characterized by degeneration of the substantia nigra making this region more 
difficult to obtain. Normal control brains were examined for neuropathology and found to 
be free of any pathology consistent with neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following 
abbreviations are used: 

PSP = Progressive supranuclear palsy 

Sub Nigra = Substantia nigra 

Glob Palladus= Globus palladus 

Temp Pole = Temporal pole 

Cing Gyr = Cingulate gyrus 

BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_V1.0 include two control wells and 
47 test samples comprised of cDNA isolated from postmortem human brain tissue obtained 
from the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain 
and Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains 
from Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who 
showed no evidence of dementia prior to death. The eight normal control brains are divided 
into two categories: Controls with no dementia and no Alzheimer's like pathology 
(Controls) and controls with no dementia but evidence of severe Alzheimer's like 
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pathology, (specifically senile plaque load rated as level 3 on a scale of 0-3; 0 = no 
evidence of plaques, 3 = severe AD senile plaque load). Within each of these brains, the 
following regions are represented: hippocampus, temporal cortex (Brodman Area 21), 
parietal cortex (Brodman area 7), and occipital cortex (Brodman area 17). These regions 
5 were chosen to encompass all levels of neurodegeneration in AD. The hippocampus is a 
region of early and severe neuronal loss in AD; the temporal cortex is known to show 
neurodegeneration in AD after the hippocampus; the parietal cortex shows moderate 
neuronal death in the late stages of the disease; the occipital cortex is spared in AD and 
therefore acts as a "control" region within AD patients. Not all brain regions are 
1 0 Vcpresented in all cases. 

Jn the labels employed to identify tissues in the CNS_Neurodegeneration_V 1 .0 
panel, the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like 

pathology upon autopsy 
1 5 Control = Control brains; patient not demented, showing no neuropathology 

Control (Path) = Control brains; patient not demented but showing sever AD-like 

pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 



20 A. NO VI CGI 16579-02: Intracellular protein-like protein. 



25 



Expression of gene CGI 16579-02 was assessed using the primer-probe set Ag6031, 
described in Table AA. Results of the RTQ-PCR runs are shown in Tables AB, AC, AD 
and AE. 

Table AA. Probe Name Ag6031 



Primers 


Sequence 


Length 


jStart 
{Position 


SEQ 

roNo 


Forward 


5 ' -gaccgcaggtgtcgtaaaag-3 ' 


20 


{162 _ _ J 


67 


Probe 


TET-5 ■ -agtagcccattttggataccgtcctcgc-3 ' -TAMRA 


28 


|21 3 


68 


Reverse 


5 1 -aacgaccagactagcaacaggt-3 ' • 


22 


1258 


69 
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Table AB. General screening panel vl.5 



Tissue Name 

A liWUV A. ' m III V 


Re!. 

CsXp.( /o) 

Ag6031, 
Run 

228738344 


issue Name 


Rel. 

ijA 

Ag6031, 
Run 

228738344 


Adipose 


1.7 


Renal ca.TK-10 


15.1 


Melanoma* Hs688(A).T 


6.4 


Bladder 


4.7 


Melanoma* Hs688(B).T 


6.9 


Gastric ca. (liver met.) NCI-N87 


12.6 


Melanoma* M14 


14.1 


Gastric ca. KATO III 


100.0 


Melanoma* LOXIMV1 


21.5 


Colon ca. SW-948 


10.4 


Melanoma* SK-MEL-5 


4.9 


Colon ca. SW480 


37.9 


Squamous cell carcinoma SCC-4 


6.4 |Colonca.*(SW480met)SW620 


26.2 


Testis Pool 


4.1 ]Colon ca. HT29 |24.1 


Prostate ca.* (bone met) PC-3 


10.7 jCoIonca.HCT-116 J54.0 


Prostate Pool 


2.0 jColon ca. CaCo-2 (21.0 


Placenta 


4.8 jColon cancer tissue |5.2 


Uterus Pool 


0.6 !Colonca. SW1116 


jll.3 


Ovarian ca. OVCAR-3 {24.0 jColon ca. Co!o-205 


16.6 


Ovarian ca. SK-OV-3 


26.6 jColon ca. SW-48 


7.2 • 


Ovarian ca. OVCAR-4 


1 7.2 -Colon Pool 


2.8 


Ovarian ca. OVCAR-5 


10.7 [Small Intestine Pool |1.3 


Ovarian ca. IGROV-1 


11.2 jStomachPool Jo.9 


Ovarian ca. OVCAR-8 


7.7 


Bone Marrow Pool ] 1 .3 


Ovary 


1.7 iFetal Heart jl.l 


Breast ca. MCF-7 


41.8 jHeartPool |0.4 


Breast ca. MDA-MB-23 1 


24.7 jLymph Node Pool 


3.8 


Breast ca. BT 549 


27.4 {Fetal Skeletal Muscle 


1.3 


Breast ca. T47D 


2 1 .8 [Skeletal Muscle Pool 


3.2 


Breast ca. MDA-N 


13.3 JSpleenPool 


3.6 


Breast Pool 


2.5 |ThymusPool 


5.2 


Trachea 


4.8 jCNS cancer (glio/astro) U87-MG ]9.6 


Lung _ 


0.6 jCNS cancer (glio/astro) U-l 18-MG jl6.2 


Fetal Lung 


1 1 .3 jCNS cancer (neuro;met) SK-N-AS 9.3 


Lungca.NCi-N417 _ 


16.8 ]CNS cancer (astro) SF-539 jl5.8 


Lung ca. LX-1 


15.2 


CNS cancer (astro) SNB-75 ]28.9 


Lungca. NCI-HI 46 


15.2 


CNS cancer (glio) SN B-1 9 j 1 1 .0 


Lungca.SHP-77 


1 1.2 


CNS cancer (glio) SF-295 1 0.8 


Lung ca. A549 


18.4 


Brain (Amygdala) Pool 


10.0 


Lungca.NCJ-H526 1 


?.8 j] 


Brain (cerebellum) 


9.2 


Lungca.NCI-H23 


16.3 1 


Brain (fetal) J8.8 


Lungca.NCI-H460 


1 7.2 JBrain (Hippocampus) Poo! {5.0 


Lungca.HOP-62 9.0 jCerebral Cortex Pobl 


6.2 


(Lung ca. NC1-H522 j 1 1 .3 brain (Substantia nigra) Pool 


6.3 
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Liver 


0.6 


Brain (Thalamus) Pool 


9.0 


Fetal Liver 


10.0 


Brain (whole) 


9.8 


Liver ca. HepG2 


6.3 


Spinal Cord Pool 


2.3 


Kidney Pool 


3.3 


Adrenal Gland 


4.6 


Fetal Kidney 


3.4 


Pituitary gland Pool 


1.6 


Renal ca. 786-0 


9.9 


Salivary Gland 


2.0 


Renal ca. A498 


2;4 


Thyroid (female) 


2.9 


Renal ca. ACHN 


2.8 


Pancreatic ca. CAPAN2 


15.8 


Renal ca. UO-31 


4.0 


Pancreas Pool 


5.4 



Table AC Oncology cell line screening nanel v3.1 



Tissue Name 


Rel. 

Exp.(%) 
Ag6031, 
Run 


Tissue Name 


Rel. 

Exp.(%) 
Ag6031, 
Run 

226203293 


Daoy Medulloblastoma/Cerebellum : 


4.9 


\_sd OKI V^CI VIL.dl CUiUWI IIIV/IU 

carcinoma.(metastasis) 


34.9 


TE671 Medulloblastom/Cerebellum 


7.2 


ES-2_Ovarian clear cell carcinoma 


20.7 


u2oj Med 

Medulloblastoma/Cerebellum 


10.4 


RamfW6h slim Stimulated with 
PMA/ionomycin 6h 


35.4 


PFSK-1 Primitive 
Neuroectodermai/Cerebellum 


36.3 


Ramos/14h stim_ Stimulated with 
PMA/ionomycin 14h 


20.0 


XF-498_CNS 


33.4 


MEG-01_Chronic myelogenous 
leukemia (megokaryoblast) 


30.1 


SNB-78_CNS/glioma 


10.7 


Raji_Burkitfs lymphoma 


4.4 


cc PMQ/crltnKlactnma 

jT-aOO ^iNo/gl lUUIdMUIIla « 


15 9 


Daudi Burkitt's lymphoma 


23.5 


T98G_Glioblastoma 


17.4 


U266_B-cell 
plasmacytoma/myeloma 


7.5 


SK-N-SH_Neuroblastoma 
(metastasis) 


39.0 


CA46_Burkitfs lymphoma 


0.0 


SF-295 CNS/glioblastoma j 


6.6 


RL_non-Hodgkin's B-cell lymphoma 


0.0 


Cerebellum * 


5.4 


JMl_pre-B-cel) lymphoma/leukemia 


9.1 


Cerebellum 


38 • ! 


Jurkat_T cell leukemia 


25.2 


NCI-H292Jvtucoepidermoid lung 
ca. 


16.8 


TF- 1 _Erythroleukem ia 


20.6 


DMS-1 14_SmaII cell lung cancer ; 


10.7 


HUT 78_T-cell lymphoma 


57.0 


DMS-79_SmaII cell lung 
cancer/neuroendocrine 


22.7 


U937_Histiocytic lymphoma 


82.9 


NCI-H146_Small cell lung 
cancer/neuroendocrine 


58.6 


KU-8 1 2_MyeIogenous leukemia 


9.9 


NCI-H526_Small cell lung 
cancer/neuroendocrine 


59.5 


769-P_Clear cell renal ca. 


10.3 


NCI-N4 1 7_SmalI ceil lung 
cancer/neuroendocrine 


35.6 


Caki-2_Clearcell renal ca. 


12.2 
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NCJ-H82_Small cell lung 
cancer/neuroendocrine 


6.0 


SW 839_C!ear cell renal ca. 


7.3 


NCI-H157_Squamous cell lung 
cancer (metastasis) 


25.0 


G401_Wilms' tumor 


8.7 


NCI-HI 155_Large cell lung 
cancer/neuroendocrine 


71.2 


Hs766T_Pancreatic ca. (LN 
metastasis) 


21.6 


NCl-H1299_Large cell lung 
cancer/neuroendocrine 


79.6 


CAPAN-l_Pancreatic 
adenocarcinoma (liver metastasis) 


9.3 


[NL-i-rt // /_L»ung carcinoiu 


44.4 


SU 86.86 JPancreatic carcinoma 
(liver metastasis) 


22.7 


NCI-UMC-1 l_Lung carcinoid 


39.5 ;BxPC-3 Pancreatic adenocarcinoma 


11.5 


LX-l_Small cell lung cancer 


17.0 !HPAC Pancreatic adenocarcinoma 


16.0 


Colo-205 Colon cancer 


38.7 jMIA PaCa-2 JPancreatic ca. 


4.5 


KM12_Colon cancer 


< 

ko.i 


CFPAC-l_Pancreatic ductal 
adenocarcinoma 


55.9 


KM20Lz_Colon cancer 


16.5 


PANC-1 JPancreatic epithelioid 
ductal ca. 


1 S 7 


NCI-H716 Colon cancer 


36.6 


T24_Bladderca. (transitional cell) 


9.9 


SW-48 Colon adenocarcinoma 


20.9 


5637 Bladder ca. 


7.8 


S W 1116 Colon adenocarcinoma 


10.9 jHT-II97_Bladderca^ 


27.4 


LS 1 74T_Colon adenocarcinoma 


3 j _ JUM-UC-3_Bladder ca. (transitional 

i ce ») _ - - - 


i i 
j . j 


SW-948_Colon adenocarcinoma | 


127 ... 


A204_Rhabdomyosarcoma 
HT-1080 Fibrosarcoma 


4.9 


SW-480_Colon adenocarcinoma ]20.6 


7.0 


NCI-SNU-5 Gastric ca. {24.1 ]MG-63__Osteosarcoma (bone) 


6.6 


„*Hn^i„ o ■_ jSK-LMS-1 Leiomyosarcoma 
KATO IlI_Stomach jlOO.O |( vu |va) " 


18.0 


NCI-SNU-I6J3astricca. | 


;SJRH30_Rhabdomyosarcoma (met ; 
jto bone marrow) 


4 


NCJ-S1MU-L .Gastric ca. 


9.5 {A43 1 ^Epidermoid ca. 


76.8 


RF-) Gastric adenocarcinoma I 


6.7 jWM266-4Jvlelanoma 


13.5 


RF-48_Gastric adenocarcinoma 


4.7 ]DU 145_Prostate 


28.9 


MKN-45__Gastric.ca. 


30.1 


MDA-MB-468JBreast 
adenocarcinoma 


7.0 


NCI-N87 Gastric ca. 


1.2 jSSC-4JTongue 


11.2 


OVCAR-5 Ovarian ca. 


3.6 


SSC-9_Tongue 


73.7 


RL95-2 Uterine carcinoma 


15.4 


SSC-15JTongue 


28.7 


HelaS3_Cervical adenocarcinoma 


8.2 


CAL 27_Squamous cell ca. of 
tongue 


10.4 



Table AD. Panel 4.1D 





Re). J 




Rel. 




Ep.(%) 




Exp.(%) 


Tissue Name 


Ag6031, 


Tissue Name 


Ag6031, 




Run 




Run 




22542803J 




225428031 
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Secondary Th I act 


7.3 jHUVEClL-lbeta 


3.8 


Secondary Th2 act 


3.9 jHU VEC IFN pamma 


2.1 


Secondary Trl act 


5.1 


HUVEC TNF alpha + 1 FN gamma 


1.3 


Secondary Thl rest 


1.6 


HUVECTNF alpha + IL4 


5.9 


Secondary Th2 rest 


fx f% 


HT1VFC 1L-1 1 


0.7 


Secondary Trl rest 


6.7 


Lung Microvascular EC none 


5.1 


Primary Thl act 


2.8 


Lung Microvascular LL 1 Mr a ipna 
+ TI - 1 beta 


1 A 

1 A 


Primarv Th2 act 


6.5 


Microvascular Dermal EC none J 


1.3 


Primary Trl act 


3.5 


Microvascular Dermal JbL 

1 iNraipfia » Jl^- JUCUl 


0.6 


Primary Thl rest 


2.6 


Bronchial epithelium TNFalpha + 


0.6 


- Primary Th2 rest 




Qmsilt iiirwav pnithplitim none 


5.1 


Primary Trl rest 


11.6 


Qm?»ll airu/av ^nith^linm TNFaloha 

+ IL-lbeta 


O 1 

2.1 


CD45RA CD4 lymphocyte act 


2-9 


Coronary artery SMC rest 


1.3 


CD45ROCD4 lymphocyte act 


6.0 


pArnnarv nrtf»rv ^JMP TKIFalflhfl + 

V^UrUIlwlY o\ ICI jr OlVjVrf 1 1^1 1 alalia • 

lL-lbeta 


1 6 


CD8 lymphocyte act 


o.U 


Astrocytes re si 


1.6 j 


Secondary CD8 lymphocyte rest 


6.5 


Astrocytes TNFalpha + 1L- 1 beta ^ 




QprnnHarv PDR Ivmnhocvte act 


5.0 


KU-8 1 2 (Basophi 1) rest 


1.7 


CD4 lymphocyte none 


1.6 


KU-8 12 (Basophil) 
rivj a/ ionomycin 


3.4 


? rv Th 1 /Th2/Tr 1 anti-CD95 

4.1 Y 1111/ 1 IIaj III anil w *s y 

CH11 


11.0 


CCD1 106 (Keratinocytes) none 


18.3 


LAK cells rest 


2.8 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-jbeta^ 


7.9 


LAK cells 1L-2 


7.3 


Liver cirrhosis 


0.(T~ " 


I LAK cells IL-2+IL- 12 


6.4 


NCI-H292none 


1.3 


LAK cells IL-2+IFN gamma 


4.4 


NCI-H292IL-4 


1.3 


LAK cells IL-2+ IL-18 


10.2 


NCI-H292 IL-9 


4.5 


LAK cells PMA/ionomycin 


3.1 


NCI-H292 IL-13 


2.1 


NK Cells 1L-2 rest 


9.1 


^JCI-H292 IFN gamma 


2.8 


Two Way MLR 3 day 


1.7 


HPAEC none 


0.7 


Two Way MLR 5 day 


2.6 j 


HPAEC TNF alpha + IL-1 beta 


0.9 


Two Way MLR 7 day 


2.5 


Lung fibroblast none 


0.8 


HT)* At - ** r-t 

rxJIyiC rest 


1.2 


Lung fibroblast TNF alpha + IL- 1 
beta 


1.8 


1 PBMC PWM 


4.4 


Lung fibroblast IL-4 


1.0 ! 


PBMC PHA-L 


5.9 


Lung fibroblast IL-9 


4.3 


Ramos (B cell) none 


9.9 


Lung fibroblast IL-1 3 


2.1 


Ramos (B cell) ionomycin 


10.6 


Lung fibroblast IFN gamma 


2.9 


B lymphocytes PWM 


5.6 


Dermal fibroblast CCD1 070 rest 


1.0 


B lymphocytes CD40L and IL-4 


3.3 


Dermal fibroblast CCD 1070 TNF 
alpha 


7.5 
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EOL-I dbcAMP 


5.3 


Dermal fibroblast CCD 1070 IL-1 

DCld 


1.4 


tl>\JL>- i QDCAIVJr 

PMA/ionomycin 


5.1 


Dermal fibroblast I FN gamma 


3.9 


Dendritic cells none 


3.) 


Dermal fibroblast 1L-4 


2.4 


Dendritic cells LPS 


1.5 


Dermal Fibroblasts rest 


1.7 


Dendritic cells anti-CD40 


1.4 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


0.8 


Neutrophils rest 


1.0 


Monocytes LPS 


1 

2 


6 


Colon 


1.0 


Macrophages rest 


1 


Lung 


4.1 


Macrophages LPS 


0.0 


Thymus 


20.0 


HUVEC none 


3.6 


Kidney 


100.0 


HUVEC starved 


4.1 






Table AE. Panel 5 Islet 


Tissue Name 


Rel. | 
Exp.(%) j 

Ag603, jTissue Name 
Run j 
253578283 J 


Rel. 

Exp.(%) 
Ag6031, 
Run 

|253S78283 


97457_Patient-02go_adipose 


24.8 j94709_Donor 2 AM - A_adipose j63.7 


97476_Patient-07sk_skeletal 
muscle 

— — — — — . 


0.0 |94710_Donor2 AM-B_adipose j'22.4 


97477 Patient-07ut uterus 


1 6.4 |947 1 l_Donor 2 AM - C_adipose {23.5 


C\H A *7 (? Defiant f\H r\\ nltnAnto 

y /h / o^ranem-u /pi_piacenia 


29.9 |94712_Donor 2 AD - A^adipose jlOO.O 


99 167_Bayer Patient 1 


11.4 |94713_Donor2 AD-B_adipose 158.6 


97482 Patient-08ut uterus 


0.0 |94714_Donor 2 AD - C^adipose 81.2 


97483_Patient-08pI_placenta 


0 0 ]94742_Donor 3 U - A_Mesenchymal 
J jStem Cells 


i 

62.4 


97486_Patient-09sk_skeletal 
muscle 


0.0 j' 


94743_Donor3 U - B_Mesenchymal 
Stem Cells 


18.9 


97487 Patient-09ut uterus 


57.8 |! 


?4730_Donor 3 AM - A_adipose 


16.8 ! 


97488_Patient-09pl_placenta 


29.5 ! 


?473 1 Donor 3 AM - B_adipose 


49.3 


97492 Patient- 1 Out uterus 


2.0 ! 


?4732JDonor 3 AM - C_adipose 


11.0 


97493_Patient-10pi _p!acenta 


36.9 ! 


)4733_Donor 3 AD - A_adipose 


21.2 


97495 JPatient-1 lgo_adipose 


38.7 ! 


?4734_Donor 3 AD - B_adipose 


19.1 


97496J>atient-l lsk_skeletal 
muscle 


2.1 ! 


)4735_Donor 3 AD - C_adipose 


71.7 


97497 Patient- Hut uterus 


38.7 j' 


11 1 38_Liver_HepG2untreated 


28.9 


97498_Patient-l lpl_placenta 


30.1 ( 


73556_Heart_Cardiac stromal cells 
primary) 


0.0 


97500_Patient- 1 2go_adipose 


23.7 |81735_Small Intestine 


46.0 


9750 l_Patient- 1 2sk_skeletal 
muscle 


172409 Kidney Proximal Convoluted 
° jTubule 


0.0 


97502_Pafient-12ut_uterus 


12.8 j82685_Small intestine_Duodenum 


11.2 
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• 



97503_Patient-12pl _placenta 


1 1 7 |90650_Adrenal_Adrenocortical 

■adenoma : 


7.2 


94721_Donor2 U- 
A_Mesenchymal Stem Cells 


66.0 |72410_Kidney_HRCE 

1 . ..... . ■ — - 


82.4 


94722_Donor2 U- 

B Mesenchymal Stem Cells 


40.6 72411_Kidney_HRE 


7-1 


94723_Donor2U- 

C Mesenchymal Stem Cells 


]73139_Uterus_Uterine smooth 
jmuscle cells 


13.7 



Generalj>creening_pane!_vL5 Summary: Ag6031 Highest expression of this 
gene is detected in gastric cancer KATO III cell line (CT=28.9). Moderate levels of 
expression of this gene is also seen in cluster of cancer cell lines derived from pancreatic, 
5 gastric, colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, 
melanoma and brain cancers. Thus, expression of this gene could be used as a marker to 
detect the presence of these cancers. Furthermore, therapeutic modulation of the expression 
or function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung, 
liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
10 cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at low 
levels in pancreas, adipose, adrenal gland, thyroid, pituitary gland, skeletal muscle, and 
fetal liver. Therefore, therapeutic modulation of the activity of this gene may prove useful 
in the treatment of endocrine/metabolically related diseases, such as obesity and diabetes. 
1 5 In addition, this gene is expressed at moderate to low levels in all regions of the 

central nervous system examined, including amygdala, hippocampus, substantia nigra, 
thalamus, cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation 
of this gene product may be useful in the treatment of central nervous system disorders 
such as Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia 

20 and depression. 

Oncology_celljine_screening^anel_v3.1 Summary: Ag6031 Highest levels of 
expression of this gene is detected in gastric cancer KATO III cell line<CT=31). This gene 
shows a widespread expression in this panel. Moderate to low levels.of expression of this 
gene is seen in number of cell lines derived from tongue, breast, prostate, melanoma, 

25 epidermoid, bone, bone-marrow, vulva, bladder, pancreatic, renal, gastric, colon, lung, and 
brain cancers. Moderate to low levels of expression of this gene is also seen in Wilm's 
tumor, histiocytic lymphoma, T cell and B cell lymphoma/leukemia, andBurkitt's 
lymphoma. Therefore, expression of this gene may be used as diagnostic marker to detect 
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the presence of all these cancers and also, therapeutic modulation of this gene or its protein 
product may be useful in the treatment of these cancers. 

Panel 4.1D Summary: Ag6031 Highest expression of this gene is detected in 
kidney (CT=29.1). This gene is expressed at low to moderate levels in a wide range of cell 
5 types of significance in the immune response in health and disease. These cells include 
members of the T-cell, B-cell, endothelial cell, macrophage/monocyte, and peripheral 
blood mononuclear cell family, as well as epithelial and fibroblast cell types from lung and 
skin, and normal tissues represented by lung, thymus and kidney. This ubiquitous pattern of 
expression suggests that this gene product may be involved in homeostatic processes for 

1 0 these and other cell types and tissues. This pattern is in agreement with the expression 
profile in General_screening_paneljvl.5 and also suggests a role for the gene product in 
cell survival and proliferation. Therefore, modulation of the gene product with a functional 
therapeutic may lead to the alteration of functions associated with these cell types and lead 
to improvement of the symptoms of patients suffering from. autoimmune and inflammatory 

1 5 diseases such as asthma, allergies, inflammatory bowel disease, lupus erythematosus, 
psoriasis, rheumatoid arthritis, and osteoarthritis. 

Panel 5 Islet Summary: Ag6031 Highest expression of this gene is detected in 
differentiated adipose tissue (CT=32.5). Moderate to low levels of expression of this gene 
is also seen in placenta, uterus, small intestine and kidney samples. Please see panel 1 .5 for 

20 further discussion on the utility of this gene. 

B. NOV3 CG137623-01: 231003SIJ17RIK protein-like protein (TmSP). 



25 



Expression of gene CGI 37623-01 was assessed using the primer-probe set Ag4919, 
described in Table BA. Results of the RTQ-PCR runs are shown in Tables BB, BC and BD. 
Table BA. Probe Name Ag4919 



Primers 




, A . IStart 


SEQ 
ID No 


Forward 


5 ' -gactggagacacctgggagt-3 1 


20 ]322 


70 


Probe 


TET-5 • -gatgcggccatcgttctttccac-3 • -TAMRA 


23_ J 


358 


71 ! 


Reverse 


5 ' -cagctcccatctccaggtat-3 ' 


20 


381 


72 
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Tabic BB.CNS neurodegeneration vl.O 



Tissue Name 


Rel. 

Exp.(%) 
Ag4919, 
Run 

224997650 


issue Name 


Pol 

Exp.(%) 
Ag4919, 
Run 

224997650 


AD 1 Hippo 


8.4 


Control (Path) 3 Temporal Ctx 


9.6 


AD 2 Hippo jl8.6 


Control (Path) 4 Temporal Ctx 


19.6 


AD 3 Hippo 


12.2 


AD 1 Occipital Ctx 


14.4 


AD 4 Hippo 


,4.1 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


73.2 


AD 3 Occipital Ctx 


15.0 


AD 6 Hippo 


44.1 


AD 4 Occipital Ctx 


12.3 


Control 2 Hippo 


28.9 


AD 5 Occipital Ctx 


16.3 


Control 4 Hippo 


15.4 


AD 6 Occipital Ctx 


33.4 


Control (Path) 3 Hippo 


6.3 


Control 1 Occipital Ctx 


4.3 


AD 1 Temporal Ctx [14.4 


Control 2 Occipital Ctx 


62.4 


AD 2 Temporal Ctx ]l5.6 


Control 3 Occipital Ctx j 11 .2 


AD 3 Temporal Ctx '9.5 


Control 4 Occipital Ctx 


7.1 


AD 4 Temporal Ctx 314.8 


Control (Path) 1 Occipital Ctx 


100.0 


AD 5 Inf Temporal Ctx J82.4 


Control (Path) 2 Occipital Ctx 


5.8 


AD 5 SupTemporal Ctx J39.5 


Control (Path) 3 Occipital Ctx 


5.2 


AD 6 Inf Temporal Ctx j48.0 


Control (Path) 4 Occipital Ctx j 1 5.5 


AD 6 Sup Temporal Ctx J42.9 


Control 1 Parietal Ctx 16.1 


Control 1 Temporal Ctx ]4.8 ' 


Control 2 Parietal Ctx 125.7 

4 — - 


Control 2 Temporal Ctx j42.9 


Control 3 Parietal Ctx ]9.0 


Control 3 Temporal Ctx 12.4 


Control (Path) 1 Parietal Ctx J64.2 


Control 4 Temporal Ctx j 1 0.2 


Control (Path) 2 Parietal Ctx j30.6 


Control (Path) 1 Temporal Ctx J44.8 


Control (Path) 3 Parietal Ctx 


4.1 


Control (Path) 2 Temporal Ctx ]24.5 Control (Path) 4 Parietal Ctx 


38.7 


Table BC. General screening panel vl.4 


■ 

Tissue Name 

: 


Rel. 

Exp.(%) , 
Ag4919, ji 
Run 

222456686 


ssue Name 


Rel. 

Exp.(%) 
Ag4919, 
Run. 

222456686 


Adipose 


5.1 1 


lenalca.TK-ip 1 


70.7 


Melanoma* Hs688(A).T 1 


J.2 .... ji 


Bladder 


12.5 i 


Melanoma* Hs688(B).T ( 


5.6 [( 


3astric ca. (liver met.) NCI-N87 j 


?5.9 ! 


Melanoma* M 1 4 1 


57.6 j( 


jastric ca. KATO III ] 


B1.8 


Melanoma* LOXIMVI '< 


14.0 ( 


:oIon ca. SW-948 \\6.6 


Melanoma* SK-MEL-5 I 


12.1 ;( 


:o!on ca. SW480 |89.5 


Squamous cell carcinoma SCC-4 1 


2.2 jC 


;olon ca * (SW480 met) S W620 ]46.7 


Testis Pool 5.4 jColon ca. HT29 {34.2 
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Prostate ca.* (bone met) PC-3 


32.3 


Colon ca. HCT-I 16 


/o.o 


Prostate Pool 


7.0 


Colon ca. CaCo-2 


oo.3 


Placenta 


3.7 


! Colon cancer tissue 


13.7 


Uterus Pool 


4.2 


Colon ca.SW1116 


12.3 


Ovarian ca. OVCAR-3 


20.7 


Colon ca. Colo-205 


IOC 

12.3 


Ovarian ca. SK-OV-3 


58.2 


Colon ca. SW-48 


1 0. / 


Ovarian ca. OVCAR-4 


28.9 JColon Pool 


1 1 o 

J 1 .O 


Ovarian ca. OVCAR-5 


50.7 


Small Intestine Pool 


1 O A 

1 8.4 


Ovarian ca. IGROV-1 


25.0 


Stomach Pool 


A C 


Ovarian ca. OVCAR-8 


5.3 


Bone Marrow Pool 


1 c 

3.5 


Ovary 


8.2 


Fetal Heart 


14.6 


Breast ca. MCF-7 


44.4 


Heart Pool 


5.6 


Breast ca. MDA-MB-23 1 


23.7 


Lymph Node Pool 


10.7 


Breast ca. BT 549 


64.2 


Fetal Skeletal Muscle 


6.7 


Breast ca. T47D 


77.9 


Skeletal Muscle Pool 


14.5 


Breast ca. MDA-N 


41.2 jSpleenPool 


10.0 


Breast Pool 


8.7 Thymus Pool 


22.2 


Trachea 


12.0 ?CNS cancer (glio/astro) U87-MG 


70.2 


Lung 


4.9 jCNS cancer (glio/astro) U-l 1 8-MG 


100*0 


Fetal Lung 


14.) |CNS cancer (neuro;met) SK-N-AS 


59^5^ 


Lung ca.NCI-N417 


1 2.3 jCNS cancer (astro) SF-539 


25.7 

— 


Lung ca. LX-1 


5 1 .4 jCNS cancer (astro) SNB-75 


23.5 


Lung ca. NC1-H146 


1 3.4 jCNS cancer (glio) SNB-1 9 


14.9 


Lung ca. SHP-77 


79.6 {CNS cancer (glio) SF-295 


36.6 


Lung ca. A549 


41 .5 jBrain (Amygdala) Pool _ 


12.5 


Lung ca. NCI-H526 


1 1 .7 JBrain (cerebellum) 


17.8 


Lung ca. NCI-H23 


92.0 jBrain (fetal) 


6.4 


Lung ca. NCI-H460 


45.7 ]Brain (Hippocampus) Pool _j 


6.4 


Lung ca. HOP-62 


14.1 jCerebral Cortex Pool 


12.0 


Lung ca. NC1-H522 


95.9 \ 


Brain (Substantia nigra) Pool 


8.8 


Liver 


0.9 j 


Brain (Thalamus) Pool 


19.5 


Fetal Liver 


15.1 


Brain (whole) 


6.0 


Liver ca. HepG2 


54.3 


Spinal Cord Pool 


15.6 


Kidney Pool 


14.3 


Adrenal Gland 


5.5 


Fetal Kidney 


17.9 i 


Pituitary gland Pool 


7 0 


Renal ca. 786-0 


39.0 j 


Salivary Gland 


3.4 


Renal ca. A498 


22.8 j 


Thyroid (female) 


9.2 


Renal ca. ACHN 


31.4 


Pancreatic ca. CAPAN2 


40.9 


Renal ca. UO-31 


2313 jPancreas Pool 


23.0 
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Tissue Name 


Rel. 
Exp.0 
Ag4919, 
Run 

223458648 


Tissue Name 


Rel. 

Exp.(%) 
Ag4919, 
Run 

JOD4 O 


Secondary Thl act 


29.1 




14 5 1 


Secondary Th2 act 


29.1 


HUVEC I FN gamma 


8.2 


Secondary Trl act 


20.0 


HUVEC TNF alpha + I FN gamma 


5.4 


Secondary Thl rest 


4.6 


HUVEC TNF alpha + IL4 


13.6 


Secondary Th2 rest j 12.8 


HUVEC IL-11 


6.4 


Secondary Trl rest j 5 ;9._. 


Lung Microvascular EC none 


21.2 


Primary Thl act |29.7 


Lung Microvascular EC TNFalpha 
+ IL-lbeta 


1 J.O 


Primary Th2 act ]46.7 


Microvascular Dermal EC none 


12.8 


Primary Trl act 59.9 


Microvascular Dermal EC 
TNFalpha + IL-1 beta 


1? I 

i 


Primary Thl rest f 1 1 - 1 


Bronchial epithelium TNFalpha + 
ILlbeta 


9.4 


i riijiary j iii icm 


r 5 4 

■> " j 


Small airway epithelium none 


P ' " 


Primary Trl rest 


17.2 


Small airway epithelium TNFalpha 
+ IL-lbeta 




CD45RA CD4 lymphocyte act 


16.7 


Coronary artery SMC rest 


8.5 


CD45RO CD4 lymphocyte act 


33.0 


Coronary artery SMC TNFalpha + 
IL-lbeta ! 


2.5 
CK9 


CD8 lymphocyte act 


28.7 


Astrocytes rest 


Secondary CD8 lymphocyte rest ; 


40.1 


Astrocytes TNFalpha + IL- 1 beta ]2. 1 


Secondary CD8 lymphocyte act ; 


16.0 


KU-81 2 (Basophil) rest j 


33.7 


CD4 lymphocyte none 


6.5 


KU-SUXBasophil) 
PMA/ionomycin 


52.1 


2ryTh1/Th2/Tr1 anti-CD95 
CH11 


12.8 


CCD 1 1 06 (Keratinocytes) none 


10.9 


LAK cells rest 


17.2 


CCD 1 1 06 (Keratinocytes) 
TNFalpha '+ IL-lbeta 


8.1 


LAK cells IL-2 


33.0 


Liver cirrhosis 


5.9 


LAK cells 1L-2+IL- 12 


19.8 


NCI-H292 none 


28.5 


LAK cells 1L-2+IFN gamma 


17.1 


NCI-H292 1L-4 


42.3 


LAKcellsIL-2+IL-18 


14.7 


NCI^H292 Ili-9 \ 


44.1 


LAK cells PMA/ionomycin 


18.2 


NCI-H292 IL-13 .... 


11.9 


NK Cells IL-2 rest 


15.3 


NCI-H292 IFN gamma 


19.8 


Two Way MLR 3 day 


19.6 


HPAEC none 


4.0 


Two Way MLR 5 day 


33.2 


HPAEC TNF alpha + IL-1 beta 


6.1 


Two Way MLR 7 day 


11.8 


Lung^fibroblast none j 


123 


PBMC rest 


9.4 


Lung fibroblast TNF alpha + IL-1 
beta 




PBMC PWM 


28.7 


Lung fibroblast IL-4 


7.5 
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PBMC PHA-L 


46.3 


Lung fibroblast IL-9 


15.2 


Ramos (B cell) none 


82.9 


Lung fibroblast 1L- 1 3 


0 J 


Ramos (B cell) ionomycin 


J 00.0 


Lung fibroblast IFN gamma 


5.0 


B lymphocytes PWM i 


55.1 


Dermal fibroblast CCD] 070 rest 


5.8 


B lymphocytes CD40L and IL-4 


40.6 


Dermal fibroblast CCD1070 TNF 
alpha 


15.4 


EOL-1 dbcAMP |23.8 


Dermal fibroblast CCD 1 070 IL- 1 
beta 


4.5 


EOL-1 dbcAMP ^ ^ 
PMA/ionomycin J 


Dermal fibroblast 1FN gamma 


5.7 


Dendritic cells none j29.9 


Format fihrnhla^t IT .-4 


14 4 

L 


Dendritic cells LPS |8.7 






Dendritic cells anli-CD40 j 1 2.9 


"M*»iitrnnhilc TNFa+T 
jNeuirt>piiHi> i iira~Lfo 


7 7 


Monocytes rest ]26.4 


lNcuiropiiiio FCM 


36 


Monocytes LPS jl2.2 


Colon 


4.7 


Macrophages rest ]30.4 


Lung 


1A 


Macrophages LPS |9.0 


Thymus 


30.4 


HUVECnone jl2.7 


Kidney 


13.8 


HUVEC starved |20.2 







CNS_neurodegcneration_vl.0 Summary: Ag4919 This panel confirms the 
expression of this gene at low levels in the brains of an independent group of individuals. 
However, no differential expression of this gene was detected between Alzheimer's 
5 diseased postmortem brains and those of non-demented controls in this experiment. Please 
see Panel 1 .4 for a discussion of the potential utility of this gene in treatment of central 
nervous system disorders. 

General_screening_panel_vl.4 Summary: Ag491 9 Highest expression of this 
gene is detected in a brain cancer U-l 1 8-MG cell line (CT=3 1 .2). Moderate levels of 

1 0 expression of this gene is also seen in cluster of cancer cell lines derived from pancreatic, 
gastric, colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, 
melanoma and brain cancers. Thus, expression of this gene could be used as a marker to 
detect the presence of these-cancers. Furthermore, therapeutic modulation of the expression 
or function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung, 

1 5 liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
cancers. 

Among tissues vyith metabolic or endocrine function, this gene is expressed at low 
levels in pancreas, thyroid, pituitary gland, skeletal muscle, fetal heart, fetal liver and the 
gastrointestinal tract. Therefore, therapeutic modulation of the activity of this gene may 
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prove useful in the treatment of endocrine/metabolically related diseases, such as obesity 
and diabetes. 

In addition, this gene is expressed at low levels in all regions of the central nervous 
system examined, including amygdala, hippocampus, substantia nigra, thalamus, 
5 cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation of this gene 
product may be useful in the treatment of central nervous system disorders such as 
Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 

Panel 4.1D Summary: Ag491 9 Highest expression of this gene is detected in 
1 0 ionomycin treated Ramos B cells (CT=32.6). This gene is expressed at high to moderate 
levels in a wide range of cell types of significance in the immune response in health and 
disease. These cells include members of the T-cell, B-cell, endothelial cell, 
macrophage/monocyte, and peripheral blood mononuclear cell family, as well as epithelial 
and fibroblast cell types from lung and skin, and normal tissues represented by thymus. 
1 5 This widespread expression pattern suggests that this gene product may be involved in 
homcostatic processes for these and other cell types and tissues. Therefore, modulation of 
the gene product with a functional therapeutic may lead to the alteration of functions 
associated with these cell types and lead to improvement of the symptoms of patients 
suffering from autoimmune and inflammatory diseases such as asthma, allergies, 
20 inflammatory bowel disease, lupus erythematosus, psoriasis, rheumatoid arthritis, and 
osteoarthritis. 

C. NOV4 CG 137687-01: Cyclin (5730405I09RIK Homolog). 

Expression of gene CGI 3 7687-01 was assessed using the primer-probe set Ag4926, 
described in Table CA. Results of the RTQ-PCR runs are shown in Tables CB, CC and CD. 
25 Table CA. Probe Name Ag4926 



Primers 


Sequences 


Length 


Start jSEQ 
Position jlD No 


Forward 


5 • -gctecttagcagatgacaacaa-3 ' 


22 


843 [73 


Probe 


TET-S'-cctgaattttctafcttgctcctcttagca-S 1 -TAMRA 


29 


865 ]74 


Reverse 


5 ' -agcctctaggttctgt^ct:ctt-3 » _ _ j 


22 {898 {75 
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Tabic CB.CNS neurodegeneration vl.O 



Tissue Name 


!ReI. 
Exp.(%) 
Ag4926, 
Run 

•224735007 


icciia Marnp 


Rel. 

r v „ (0/ \ 

Lxp.(/o) 
Ac4926, 
Run 

224735007 


* r-\ ill! „ 1 1 /I C 

AD 1 Hippo {14.5 


Control (Path) 3 Temporal Ctx 


12.1 


AD 2 Hippo 1 


Control (Path) 4 Temporal Ctx 


32.3 


AD 3 Hippo J/.O 


AD 1 Occipital Ctx 


18.4 


AD 4 Hippo :I0.0 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo i62.0 


AD 3 Occipital Ctx 


8.0 


AD 6 Hippo |56.3 


AD 4 Occipital Ctx 


31.0 


Control 2 Hippo J 31 - 0 


AD 5 Occipital Ctx -37.9 


Control 4 Hippo jl6.8 


AD 6 Occipital Ctx J26.2 


Control (Path) 3 Hippo J7.1 


Control 1 Occipital Ctx ]4.7 


AD 1 Temporal Ctx |23.2 


Control 2 Occipital Ctx j34.6 


AD 2 Temporal Ctx ;24.7 


Control 3 Occipital Ctx il7.3 


AD 3 Temporal Ctx \l.S 


Control 4 Occipital Ctx j9.0 


AD 4 Temporal Ctx |27.5 


Control (Path) 1 Occipital Ctx jlOO.O 


AD 5 Inf Temporal Ctx J72.7 


Control (Path) 2 Occipital Ctx j 1 6.2 


AD 5 Sup Temporal Ctx j50.0 


Control (Path) 3 Occipital Ctx 15.4 


AD 6 Inf Temporal Ctx _ {70.2 


Control (Path) 4 Occipital Ctx j 1 2.7 


AD 6 Sup Temporal Ctx |74.7 


Control 1 Parietal Ctx -12.0 


Control 1 Temporal Ctx j 1 0.4 


Control 2 Parietal Ctx j51.4 


Control 2 Temporal Ctx -38.2 


Control 3 Parietal Ctx 


16.4 


Control 3 Temporal Ctx j29.l 


Control (Path) 1 Parietal Ctx 


82.4 


Control 3 Temporal Ctx ! 1 1 .0 


Control (Path) 2 Parietal Ctx 128.3 


Control (Path) 1 Temporal Ctx J75.8 jControl (Path) 3 Parietal Ctx j7.0 


Control (Path) 2 Temporal Ctx ]49.7 Control (Path) 4 Parietal Ctx 


31.9 


Table CC. General screening panel vl.5 


Tissue Name 


Re!. 

E*p.(%) 
Ag4926, 
Run 

228839252 


issue Name 


Rel. 

Exp.(%) 
Ag4926, 
Run 

228839252 


Adipose 


30.1 3 


Renal ca.TK- 10 


87.7 


Melanoma* Hs688(A).T 


32.5 j 


Bladder 


28.1 


Melanoma* Hs688(B)T 


35.6 ( 


jastric ca. (liver met.) NCI-N87 


70.7 


Melanoma* M14 


33.9 ( 


3astricca. KATOIII 


52.5 


Melanoma* LOXJMVI 


36.6 ( 


:olon ca. SW-948 jll.2 


Melanoma* SK-MEL-5 


47.6 j( 


:olon ca. SW480 |72.2 


Squamous cell carcinoma SCC-4 


28.1 ( 


:olon ca.* (SW480 met) SW620 ]2 1 .3 


Testis Pool 


18.8 ,( 


:olonca. HT29 jl 0.8 
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rivjidic ca. ^uuiic iiiciy j 


33.7 


Colon ca HCT-1 16 


43.2 


PrrtCrafA Pr\ol 

rruoidic rooi 


7.7 


Colon ca CaCo-2 


100.0 


PlarPllta 


4.8 


Colon cancer tissue 


16.8 


1 Itrrnc Pnnl 


14.5 


Colon ca. SWI 116 


3.7 


Ovorirsn pa OVPAR-7 
V/Val IdlJ Ca. U V\/ni\"J 


36.1 


{Colon ca Colo-205 


5.7 


Ovarian ra SK-OV-*} 


55.9 


jcolon ca. SW-48 


5.1 


Ovarian ra OVCAR-4 


45.4 


JColon Pool 


17.8 


Ovarian ca OVCAR-5 

\y vui lull L»a. v v vni\ ./ 


74.7 


ISmall Intestine Pool 


9.0 


Ovarian ra IfiROV-l 

Vyval lad Vu. IVJIW ' J 


13.4 


Stomach Pool 


8.8 


Ovarian ra OVCAR-R 

VVfll loll \*>a. \J V V_//VJ\ o 


3.5 


Bone Marrow Pool 


10.2 


Ova rv 
vvai y 


9.1 


Fetal Heart 


11.0 


Rr#>act ra MPF-7 


31 .9 


Heart Pool 


8.1 


Rreasf ra MO A -MR -9? 1 

CM CdM Ca. ]VILy/-\*lVlD*^J 1 


35.4 


ILvmDh Node Pool 


19.9 


Drpact RT ^40 
DICdbL Cd. JD 1 JHJf 


25 7 


[Fetal Skeletal Muscle 


7.4 


Drcasi ca. m iu 




.Skeletal Muscle Pool 


17.9 


DICdol L-<J. 1V1 1> 


14.7 


[Spleen Pool 


10.8 


Rr**act Pnnl 
DiCdM rUUI 


11.1 


j Thymus Pool 


9.3 


i idcncd 


16 4 


CNS cancer (glio/astro) U87-MG 


50.0 


Lung 


4.9 


iCNS cancer (glio/astro) U-l 1 8-MG 


79.6 ' 


rclal L>Ullg 


34.2 


jCNS cancer (neuro;met) SK-N-AS 


31.4 


Lung cd. inv»»i-jnhi / 


3 .5 JCNS cancer <astro) SF-539 


19.1 


uung Cd. L. A.- 1 


1 8.3 jCNS cancer (astro) SNB-75 


34.6 


Lung va. iNv./1-njHu 


2.2 .CNS cancer (glio) SNB-1 9 


15.6 


1 una ra SHP-77 


41.8 


CNS cancer (glio) SF-295 


56.6 




63.3 


Brain (Amygdala) Pool 


10.3 


1 tine ra NCI-H526 


6,7 


Brain (cerebellum) 


10.6 


il uno ra 'NIPI-H?'? 

{L.ung cd. in v^i-nz..} » . 


44.8 IBrain (fetal) _____ 


29.7 


1 uno ra NCUH460 


57.8 jBrain (Hippocampus) Pool 


8.7 


I una ca HOP-62 


15.2 


Cerebral Cortex Pool 


13.6 


1 una ra MCI-H522 


52.5 


Brain (Substantia itigra) Pool 


10.2 


I i vpr 

L*1VCI 


2.5. 


Brain (Thalamus) Pool 


15.5 




30.6 : 


Brain (whole) 


20.6 


I iv<=*r ra HenC~i2 


48.0 


Spinal Cord Pool 


12.2 


pouney rwi ^ 


21,6 


Adrenal Gland 


9.9 


-Ppfal fCirln^v 


17.9 j 


Pituitary^land Pool 


2:5 


Renal ca. 786-0 


38.2 


Salivary Gland 


8.0 


Renal ca. A498 


2h6 


Thyroid (female) 


8.8 


Renal ca.ACHN ^65.5 


Pancreatic ca. CAPAN2 


37.9 


Renal ca. UO-31 | 


48.0 


Pancreas Pool 


18.3 
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Tissue Name 


Rel. 
Ep.(%) 
Ag4926, 
Run 

223598854 


Tissue Name 


Rel. 

Exp.(%) 
Ag4926, 
Run 

223598854 


Secondary Th 1 act 


12.9 


HUVEC IL-lbeta 


65.5 


oCCUIIUdl y l WjL all 


1 J.O 


HUVEC IFN gamma 


67.8 


^orTknrlci rv/ *TV1 art 
ottuiiudi y 1 1 i dt-i 


1 1 s 

1 J .J 


HUVEC TNF alpha + IFN gamma 


48.6 


Secondary Th 1 rest 


5.4 


HUVEC TNF alpha + IL4 ]40.3 


(Secondary Th2 rest 


7.9 


HUVEC 1L- 11 J36.9 


(Secondary Trl rest 


6.2 


Lung Microvascular EC none j84.7 


Primary Thl act 


9.3 


Lung Microvascular EC TNFalpha L g fl 
+ IL-lbeta j 


Primary Th2 act 


20.6 


Microvascular Dermal EC none 


52.9 


Primary Trl act 


13.2 


Microvascular Dermal EC 
TNFalpha + IL-lbeta 


29.5 


Primary Th 1 rest 


5.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


24.0 


Primary Th2 rest 


5.6 JSmall airway epithelium none 


13.5 


Primary Trl rest 


n n jSmall airway epithelium TNFalpha 
WA) |+1L-Ibeta 


26.1 


CD45RA CD4 lymphocyte act 


12.9 jCoronary artery SMC rest 


26.6 


CD45RO CD4 lymphocyte act 


jCoronary artery SMC TNFalpha + 
1 ' jlL-lbeta 


21.6 


CD8 lymphocyte act ]6.1 j Astrocytes rest 


17.8 


Secondary CD8 lymphocyte rest ]8.6 j Astrocytes TNFalpha + IH beta ] 


17.9 
'il.5- 


Secondary CD8 lymphocyte act 


33 J 


KU-812 (Basophil) rest 


CD4 lymphocyte none 


6.7 


KU-812 (Basophil) ! ]5 Q 
PMA/ionomycin j 


2ryTh]/Th2/Trl anti-QD95 
CHM 


8.1 


CCD 1 1 06 (Keratinocytes) none 37.6 


LAK cells rest 


26.8 


CCD! 1 06 (Keratinocytes) 
TNFalpha + 1L-1 beta _| 


49.7 


LAK cells IL-2 


9.1 


Liver cirrhosis 


6.7 


LAK cells IL-2+IL-12 


5.7 


NCI-H292 none | 


17.7 


LAK cells IL-2+IFN gamma 


J0.9 


NCI-H292 1L-4 


57.0 


LAKcellslL-2+IL-18 


12.2 |NC1-H292 IL-9 j 


57.4 


LAK cells PMA/ionomycin 


32.8 


NCI-H292 IL-13 


52.5 


NK Cells IL-2 rest 


11.0 j 


NCI-H292 IFN gamma {27.2 


Two Way MLR 3 day 


16.3 


HPAECnone j62.0 


Two Way MLR 5 day 


14.3 ! 


HPAEC TNF alpha + IL- 1 beta jlOO.O 


Two Way MLR 7 day 


5.7 ; 


Lung fibroblast none 1 1 V.4 


PBMC rest < 

_ 


5-7 1 


Lung fibroblast TNF alpha + IL-1 ] l3 4 
jeta j 


PBMC PWM ! 


?.2 i 


Lung fibroblast IL-4 j21.8 
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• ft 



PBMC PHA-L 


10.0 


Lung fibroblast IL-9 


38.4 


Ramos (B cell) none 


29.7 


Lung fibroblast IL-13 

2 — — — ■ — ■ ■" • 


23.0 


Ramos (B cell) ionomycin 


29.3 


Lung fibroblast I FN gamma 


31.0 


R Ivmnhrtrvtpc PWA/I 


9.3 1 


Dermal fibroblast CCD 1070 rest 


23.7 


B lymphocytes CD40L and IL-4 


ii-7 : 


Dermal fibroblast CCD1070 TNF 
alpha 


25.3 


EOL-1 dbcAMP 


15.0 | 


Dermal fibroblast CCD1070 IL-1 
beta 


21.8 


EOL-1 dbcAMP 
PMA/ionomycin 


«• ! 


Dermal fibroblast 1FN gamma 




Dendritic cells none 


40.3 |Dermal fibroblast JL-4 


78.5 


Dendritic cells LPS 


43.5 ] 


Derma! Fibroblasts rest 


21.3 


Dendritic cells anti-CD40 


41 .5 


Neutrophils TNFa+LPS 


6.9 


Monocytes rest 


22.1 jNeutrophils rest 


12.2 


Monocytes LPS 


46.3 jColon 


0.0 


Macrophages rest 


36.6 jLung 


20.4 


Macrophages LPS 


30 ; 6 j 


Thymus 


24.1 


HUVEC none 


43.5 1 


Kidney 


61.6 


HUVEC starved 


53.6 ] 





CNS_neurodegeneration_vl.O Summary: Ag4926 This panel does not show 
differential expression of this gene in Alzheimer's disease. However, this profile confirms 
the expression of this gene at moderate levels in the brain. Please see Panel 1 .5 for 
5 discussion of utility of this gene in the central nervous system. 

General j>creeningj>anel_vl. 5 Summary: Ag4926 Highest expression of this 
gene is seen in a colon cancer cell line (CT=26.7). This gene is widely expressed in this 
panel, with moderate expression seen in brain, colon, gastric, lung, breast, ovarian, and 
melanoma cancer cell lines. This expression profile suggests a role for this gene product in 
] 0 cell survival and proliferation. Modulation of this gene product may be useful in the 
treatment of cancer. 

Among tissues with metabolic function, this gene is expressed at moderate levels in 
pituitary, adipose, adrenal gland, pancreas, thyroid, and adult and fetal skeletal muscle, 
heart, arid liver. This widespread expression among these tissues suggests that this gene 
1 5 product may play a role in normal neuroendocrine and metabolic function and that 
dysregulated expression of this gene may contribute to neuroendocrine disorders or 
metabolic diseases, such as obesity and diabetes. 

This gene is also expressed at moderate levels in the CNS, including the 
hippocampus, thalamus, substantia nigra, amygdala, cerebellum and cerebral cortex. 
20 Therefore, therapeutic modulation of the expression or function of this gene may be useful 
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in the treatment of neurologic disorders, such as Alzheimer's disease, Parkinson's disease, 
schizophrenia, multiple sclerosis, stroke and epilepsy. 

In addition, this gene is expressed at much higher levels in fetal lung and liver tissue 
(CTs=28.5) when compared to expression in the adult counterparts (CTs=32.5). Thus, 
5 expression of this gene may be used to differentiate between the fetal and adult source of 
these tissues. 

Panel 4JD Summary: Ag4926 Highest expression of this gene is seen in 
HPAECst treated with TNF-a/ILl-b. This gene is also expressed at moderate levels in a 
wide range of cell types of significance in the immune response in health and disease. 

1 0 These cells include members of the T-cell, B-cell, endothelial cell, macrophage/monocyte, 
and peripheral blood mononuclear cell family, as well as epithelial and fibroblast cell types 
from lung and skin, and normal tissues represented by lung, thymus and kidney. This 
ubiquitous pattern of expression suggests that this gene product may be involved in 
homeostatic processes for these and other cell types and tissues. This pattern is in 

1 5 agreement with the expression profile in General_screening_panel__vl .5 and also suggests a 
role for the gene product in cell survival and proliferation. Therefore, modulation of the 
gene product with a functional therapeutic may lead to the alteration of functions associated 
with these cell types and lead to improvement of the symptoms of patients suffering from 
autoimmune and inflammatory diseases such as asthma, allergies, inflammatory bowel 

20 disease, lupus erythematosus, psoriasis, rheumatoid arthritis, and osteoarthritis. 

D. NOV5 CG143198-01: Nuclear protein-like protein. 

Expression of gene CGI 43 198-01 was assessed using the primer-probe set Ag7138, 
described in Table DA. Results of the RTQ-PCR runs are shown in Tables DB and DC. 
Table DA. Probe Name Ag7138 



25 



Primers 



Probe 



Forward 



Reverse 



TET-5 * - ttcgaaatttagatgctcagtatgaaatg 



Sequences 



5 ' - gtgtggg 1 1 tgt ga t c 1 1 gc > 3 ' 



5 1 -caagactctgaagcagcagg-3 ' 



-3 ' -TAMRA j29 




Length 



Start SEQ 
Position ID No 



1202 ]77 



1231 j78 



1173 |76 
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Table DB. CNS neurodcgeneration vl.O 



Tissue Name 


Rel. 

Exd (%) 
Ag7138, 
Run 

283829331 


issue Name 


Rel. 

Exp.(%) 
Ag7138, 
Run 

283829331 


AD 1 Hippo 


10.7 j 


Control (Path) 3 Temporal Ctx 


c o 

5.8 


AD 2 Hippo 


24.1 


Control (Path) 4 Temporal Ctx 


25.0 


AD 3 Hippo 


9-5 


AD 1 Occipital Ctx 


18.3 


AD 4 Hippo jl0.6 


AD 2 Occipital Ctx (M issing) 


0.0 


^5 Hippo 97.9 


AD 3 Occipital Ctx 


8.8 


AD 6 Hippo |49.7 


AD 4 Occipital Ctx 


11.0 


Control 2 Hippo j21.2 


AD 5 Occipital Ctx _ 


47.6 


Control 4 Hippo (11.8 


AD 6 Occipital Ctx 


34.4 


Control (Path) 3 Hippo j6.9 


Control 1 Occipital Ctx 


5.8 


AD 1 Temporal Ctx 


24.7 


Control 2 Occipital Ctx 


27.4 


•AD 2 Temporal Ctx 


27.9 IControl 3 Occipital Ctx _ 


22.7 


AD 3 Temporal Ctx jlO.l {Control 4 Occipital Ctx 


7.8 


A D 4 Temporal Ctx ll7.6 Control (Path) 1 Occipital Ctx 


60.3 


AD 5 Inf Temporal Ctx 


ilOO.O jControl (Path) 2 Occipital Ctx 


13.4 


AD 5 Sup Temporal Ctx 


55.1 jControl (Path) 3 Occipital Ctx 


3.9 


AD 6 Inf Temporal Ctx 154.7 jControl (Path) 4 Occipital Ctx 


15.4 


AD 6 Sup Temporal Ctx 352.5 jControl 1 Parietal Ctx 


7.3 


Control 1 Temporal Ctx 16.7 {Control 2 Parietal Ctx 


56.3 


Control 2 Temporal Ctx |25.0 jControl 3 Parietal Ctx 


13.3 


Control 3 Temporal Ctx il 6.5 jControl (Path) 1 Parietal Ctx 


53.2 


Control 3 Temporal Ctx |9.5 -Control (Path) 2 Panetal Ctx |22.2 


(CoMrol (Path) 1 Temporal Ctx J45.7 jControl (Path) 3 Parietal Ctx |7.2 


Conlrol (Path) 2 Temporal Ctx |31.9 jcontrol (Path) 4 Parietal Ctx ]27.0 



Table DC. Panel 4.1P 



Tissue Name 


Rel. 
Exp.6 
Ag7138, 
Run 

283838272 


Tissue Name 


Rel. 

Exp.(%) 
Ag7138, 
Run 

283838272 


Secondary Th I act 


55.9 


HUVECIL-lbeta 


30.4 


Secondary Th2 act 


100.0 


HUVEC 1FN gamma 


27.5 


■ Secondary Trl act 


40.1 1 


HUVEC TNF alpha + IFN gamma ] 


11.7 


Secondary Thl rest 


6.0 


HUVEC TNF alpha + 1L4 


1 1.3 


Secondary Th2 rest 


8.4 


HUVEC 1L- 11 


T0.4 


Secondary Trl rest 


7.6 


Lung Microvascular EC none 


38.7 


Primary Thl act 


11.3 


Lung Microvascular EC TNFalpha 
+ TL-lbeta 


9.3 



189 



WO 03/031571 



PCT/US02/31357 



Primary Th2 act 


53.6 


Microvascular L/ermai cv^ none j 




Primary Trl act 


37.1 


Microvascular Dermal EC 
TNFalpha + 1L-1 beta j 


9.7 


Primary Thl rest 


6.3 


Droncniai epiineiium irNraipna~ 
ILlbeta 


9.5 


Primary Th2 rest 


4.1 


Small airway epithelium none J 


6.1 


Primary Trl rest 


1.8 


/""> | i " _ — - - *^ 1 1 n A 1 a ft ft m " 1 ' M mm 1 T\ n O 

Small airway epiineiium iiNraipna 
+ IL-1 beta 


18.6 


/T\/i c o a /~T\A It/mnkArvtp art 

i^UQjtKfK k^D** lympnocyic <k,i 


40 9 


Coronary artery SMC rest 


12.9 " 


CD45RO CD4 lymphocyte act 


49.0 


Coronary artery SMC TNFalpha + ! 
lL-lbeta 


17.3 


tUo lympnocyie aci 


17 6 


A^troevtes rest 


11.6 


Secondary CD8 lymphocyte rest 


8.2 


Astrocytes TNFalpha 4 IL-1 beta 


5.6 


Secondary CDS lymphocyte act 


12.5 


KU-812 (Basophil) rest 


07 A 
LI M 


CD4 lymphocyte none 


7.3 


KU-812 (Basophil) 
PMA/ionomycin 


38.2 




2ry Th 1/Th2/Tr l_anti-CD95 
CHI 1 


10.7 


CCD1 106 (Keratinocytes) none 
- ■ ■■ — -"^ 


26.1 


LAK eel is rest 


13.5 


CCD1 1 06 (Keratinocytes) 
TNFalpha + IL-1 beta _ : 


9.8 


i AK cells II -2 • 


20.9 jLiver cirrhosis 


13.6 


I AK cells IL-2+1L-12 


2.8 ]NCI-H292 none 


30.8 


I AK cells 1L-2+IFN oamma 


10.5 


NC1-H292 IL-4 


30.6 


LAK cells 1L-2+ IL-1 8 


7.5 


NCI-H292 IL-9 


46.0 


I AK celk PMA/ionomvcin 


51.8 


NCI-H292IL-13 ^3 


45.4 


NK Cells IL-2 rest 


45.7 . 


NCI-H292 I FN gamma 


24.7 


Two Way MLK J day ; 


25.5 


HPAEC none 


9.5 


Two Way MLK :> day 


15.0 


HPAEC TNF alpha + IL-1 beta 


27.7 


1 wo Way jviLK / aay 


12.3 !Lung fibroblast none 


22.4 


PBMC rest 

_. . . j 


5.6 


Lung fibroblast TNF alpha + IL-1 
beta 


19.5 


PBMC PWM 1 


13.9 


Lung fibroblast IL-4 


12.2 


PBMC PHA-L \ 


22.2 


Lung fibroblast IL-9 


14.0 


Ty *v m-l a / LI Mall \ nnna 

Kamos (d ceuj none 


12.2 


Lung fibroblast IL-1 3 


13.6 


Ramos (B cell) ionomycin 


40.9 


Lung fibroblast IFN gamma 


32.5 


B lymphocytes PWM 


25.0 


Dermal fibroblast CCD1070 rest 


j /. 1 


B lymphocytes CD40L and IL-4 1 


44.1 i 


Dermal fibroblast CCD1070 TNF 
alpha ^ 


63.3 


EOL-1 dbcAMP j 


53.2 


Dermal fibroblast CCDI070 IL-1 
beta 


28.5 


bUL-l QDCAivir 3 
PMA/ionomycin j 


42,3 


Dermal fibroblast IFN gamma 

IIIH 1 ■ II t- } 


22.8 

1 . 


Dendritic cells none ' ] 


15.0 ; 


Dermal fibroblast IL-4 132.3 


Dendritic cells LPS j 


8.5 


Dermal Fibroblasts rest jj20.4 


Dendritic cells anti-CD40 ] 


6.5 


Neutrophils TNFa+LPS ]6.3 


Monocytes rest j8.0 


Neutrophils rest ]22.5 
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Monocytes LPS 


138.2 


Colon 


4.0 


Macrophages rest 




Lung 


2.1 


Macrophages LPS 


J 10.2 


Thymus |9.8 


HUVEC none 


j23-3 


Kidney 


28.5 


HUVEC starved 


|31.4 





CNS_neurodegeneration_vl.O Summary: Ag7138 This panel shows expression 
of this gene at moderate levels in the brain in an independent group of individuals. This 
gene appears to be slightly upregulated in the temporal cortex of Alzheimer's disease 
5 patients. Therefore, therapeutic modulation of the expression or function of this gene may 
decrease neuronal death and be of use in the treatment of this disease. 

Panel 4.1D Summary: Ag7138 Highest expression of this gene is seen in 
chronically activated Th2 cells (CT=30.4). This gene is also expressed at moderate to low 
levels in a wide range of cell types of significance in the immune response in health and 

1 0 disease. These cells include members of the T-cell, B-cell, endothelial cell, 

macrophage/monocyte, and peripheral blood mononuclear cell family, as well as epithelial 
and fibroblast cell types from lung and skin, and normal tissues represented by thymus and 
kidney. This ubiquitous pattern of expression suggests that this -gene product may be 
involved in homeostatic processes for these and other cell types and tissues. This pattern 

1 5 suggests a role for the gene product in cell survival and proliferation. Therefore, 

modulation of the gene product with a functional therapeutic may lead to the alteration of 
functions associated with these cell types and lead to improvement of the symptoms of 
patients suffering from autoimmune and inflammatory diseases such as asthma, allergies, 
inflammatory bowel disease, lupus erythematosus, psoriasis, rheumatoid arthritis, and 

20 osteoarthritis. 

E. NOV8 CG145988-0i: Phosphatidylethanolamine-binding protein-like protein. 

Expression of gene CGI 45988-01 was assessed using the primer-probe set Ag5948, 
described in Table EA. 

Table EA. Probe Name A25948 

25 ■ 



Primers 


Sequence 


jLength 


Start |SEQ 
JPosition jD) No 


Forward 


5 ' -atgcgggtgaacctcagac-3 1 


> ■ ■ 


jl45 ]79 


Probe 


TET-5 • - tggagccttcaggaagtggacgaa-3 1 -TAMRA 


.Ml.... 


jl78 ]80 


Reverse 


5 ' -acccaggtgtagagtttcccta-3 1 


|22 


)320 ]8I 
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F. NOV9 CG146452-01: LRR domain containing protein. 



Expression of gene CGI 46452-01 was assessed using the primer-probe set Ag7055, 
described in Table FA. Results of the RTQ-PCR runs are shown in Table FB. 
Table FA. Probe Name Ag7055 



Primers 


Sequence 


Length 


Start ]SEQ 
Position lip No 


Forward 


5 ' -gctgaggtagagctgctttagac-3 * 


23 


507 182 


Probe 


TET-5 1 -tctactccaagcgcttcgccgtcttc-3 ' -TAMRA 


26 


552 ]83 


Reverse 


5 1 -ccttcatgctgcacctcat-3 1 


19 


595 ]84 



Table FB. General screening pane) vl.6 



Tissue Name 


Kel. 

Exd.(%) 
Ag7055, 
Run 

282273880 


1 

lissue Name 

• 

™ ■ - ■ 1 


JVcl. 

Exp.(%) 
Ag7055, 
Run 

282273880 


Adipose _ 


0.3 


;Renalca.TK-10 _ 




Melanoma* Hs688(A).T 


7.7 


]Bladder 


9.0 


Melanoma* Hs688(B).T 


5.3 


|Gastnc ca. (liver met.) NCI-No/ 


TO 7 


Melanoma* M14 


8.1 


JGastnc ca. KATO ill 


77 7 


Melanoma* LOXIMV1 


0.7 


3/"» 1 o\i/ C\AO 

jColon ca. SW-948 _ 




Melanoma* SK-MEL-5 


1.1 


jColon ca. SW480 


17 ^ 


Squamous cell carcinoma SCC-4 


12.1 


JColon ca. (o W48U metj owozu 


17 1 

! / • I 


j esus rOOl 


1.1 


iColon ca HT29 


14.5 


Prostate ca.* (bone met) PC-3 


25.9 


|Colonca.HCT-116 


47.6 


Prostate Pool 


3.0 


jColon ca. CaCo-2 


16.3 


Placenta 


I3;9 


jColon cancer tissue 


12.6 


Uterus Pool 


0.4 


jColon ca.SW1116 


15.3 


Ovarian ca. OVCAR-3 


22.5 


JColon ca. Colo-205 


8.4 


Ovarian ca. SK-OV-3 


45.7 


jColon ca. SW-48 


11.0 


Ovarian ca. OVCAR-4 


22.8 


jColon Pool 


1.5 


Ovarian ca. OVCAR-5 


33.2 


]Small Intestine Pool 


1.7 


Ovarian ca. IGROV-1 


33.0 


|Stomach Pool 


2.3 


Ovarian ca. OVCAR-8 


53.2 


jBone Marrow Pool 


0.4 


Ovary 


1.3 


jFetal Heart _ 


0.5 


Breast ca. MCF-7 


32.8 


jHeartPool 


0.4 


Breast ca. MDA-MB-231 


31.6 


jLymph Node Pool 


1.9 


Breast ca. BT 549 


8.1 


jFetal Skeletal Muscle " 


1.1 


Breast ca. T47D 


8.0 


{Skeletal Muscle Pool 


0.0 


Breast ca. MDA-N 


11.3 


[Spleen Pool _ 


0.0 


Breast Pool 


1.8 


jThymus Pool 


4.4 


Trachea 


7.0 


]CNS cancer (glio/astro) U87-MG 


100.0 
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• • 



Lung 


0.4 


CNS cancer (gl io/astro) U- 1 1 8-MG 1 0.2 


Fetal Lung _ 


3.1 


CNS cancer (neuro;met) SK-N-AS j2.0 


Lungca.NCl-N4!7 


1.4 


CNS cancer (astro) SF-539 17.6 


Lung ca. LX-) 


11.2 


CNS cancer (astro) SNB-75 40.9 


Lung ca.NCI-H 146 


1.8 


CNS cancer (glio) SNB-19 j 


23.0 


Lungca. SHP-77 


3.0 


CNS cancer (glio) SF-295 


20.4 


Lung ca. A549 


11.5 


Brain (Amygdala) Pool _ 


0.8 


Lung ca.NCI-H526 


6.2 


Brain (cerebellum) 


O.S 


Lung ca. NCI-H23 


20.9 _^ 


Brain (fetal) 


0.0 


Lung ca. NCI-H460 


10.7 


Brain (Hippocampus) Pool 


0.7 


Lung ca. HOP-62 ; 


6.1 


Cerebral Cortex Pool 


0.6 


Lungca.NCl-H522 


10:4 


Brain (Substantia nigra) Pool 


O.O 


Liver 


1.7 


Brain (Thalamus) Pool _ 


1 .2 


Fetal Liver 


4.7 


Brain (whole) 


0.2 


Liver ca. HepG2 


11.4. 


Spinal Cord Pool 


0.7 


Kidney Pool 


2.6 


Adrenal Gland 


5.3 


Fetal Kidney 


2.1 Pituitary gland Pool 


1.7 


Renal ca. 786-0 


21.3 [Salivary Gland 


9.2 


Renal ca. A498 


20.3 jThyroid {female) 


3.0 


Renal ca. ACHN . 


16.3 


iPancreatic ca. CAPAN2 


9.2 


Renal ca. UO-3 1 


24.3 


Pancreas Pool 


7.7 



General_screening_panel_Vl.6 Summary: Ag7055 Highest expression of this 
gene is seen in a brain cancer cell line (CT=30). This gene is widely expressed in the cancer 
cell lines on this panel, with moderate to low expression seen in brain, colon, gastric, lung, • 
5 breast, ovarian, and melanoma cancer cell lines. This expression profile suggests a role for 
this gene product in cell survival and proliferation. Modulation of this gene product may be 



useful in the treatment of cancer. 

Among tissues with metabolic function, this gene is expressed at low but significant 
levels adrenal gland* pancreas, thyroid, and fetal liver. This expression among these tissues 
1 0 suggests that this gene product may play a role in normal neuroendocrine and metabolic 
function and that dysregulated expression of this gene may contribute to neuroendocrine 

- . ■ 'A A :. . 

disorders or metabolic.diseases, such as obesity and diabetes. 

G. NOV10 CG146731-01: Membrane Binding protein-like protein. 

Expression of gene CG I 4673 1-01 was assessed using the primer-probe set Ag6046, 
1 5 described in Table G A. Results of the RTQ-PCR funs are shown in Tables GB and GC. 
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Table CA. Probe Name Ag6046 



Primers 


Sequence 


Length 


Start SEQ 
Position JID No 


Forward 


5 * -catgaaccagccagagtctg-3 ' 


20 


30 j85 


Probe 


TET-5 1 -gatcctgaacccctgtgtgcagtgt-3 1 -TAMRA 


25 


55 ]86 


Reverse 


5 ■ -gaagtggttttcctccaagg-3 ' 


20 


95 87 



Table GB. General screening panel vl.5 



Tissue Name 


Kel. 

Exp.(%) 
Ag6046, 
Run 

228783203 


issue Name 


Exp.(%) 
Ag6046, 
Run 

228783203 


Adipose 


9.4 


Renal ca. TK-10 


10.9 


Melanoma* Hs688(A).T 


0.0 


Bladder 


36.1 


Melanoma* Hs688(B).T 


0.1 


Gastric ca. (liver met.) NCI-N87 


45.1 


Melanoma* M14 


0.0 


Gastric ca. KATO III 


9.2 


Melanoma* LOXIMVI 


0.) 


Colon ca. SW-948 


9.6 


Melanoma* SK-MEL-5 


0.0 


Colon ca. SW480 


0.7 


Squamous cell carcinoma SCC-4 


2.3 


Colon ca.* (SW480 met) SW620 


1.0 


Testis Pool 


3.7 


Colon ca. HT29 


29.5 


Prostate ca.* (bone met) PC-3 


1-2 


Colon ca. HCT-116 


4.8 


Prostate Pool. 


17.0 


Colon ca. CaCo-2 


39.0 


Placenta 


51.1 


Colon cancer tissue 


29.3 


Uterus Pool 


18.7 


Colon ca. SWI1 16 


0.0 


Ovarian ca. OVCAR-3 


45.4 


Colon ca. Colo-205 


17.2 


Ovarian ca. SK-OV-3 


0.3 


t-> 1 Oil 7 AO 

Colon ca. SW-48 


Tin 

31 .9 


Ovarian ca. OVCAR-4 


2.4 


Colon Pool 


ICO 

15.8 


Ovarian ca. OVCAR-5 


16.7 


Small Intestine Pool 


1 1 A 

1 1 A 


Ovarian ca. IGROV-1 


0.4 


Stomach Popl 


1 3 A) 


Uvanan ca. uvlak-o 


0.6 


Bone Marrow Pool 


7.6 


Ovary 


4.8 


Fetal Heart 


1.0 


Breast ca. MCF-7 


47.3 


Heart Pool < 


8.8 


Breast ca. MDA-MB-231 


4.6 


Lymph Node Pool 


15.7 


Breast ca. BT 549 


1.1 


Fetal Skeletal Muscle 


1.3 


Breast ca. T47D 


10.7 


Skeletal Muscle Pool 


17.6 


Breast ca. MDA-N 


0.0 


Spleen Pool _ 


1.1 


Breast Pool 


8.3 


Thymus Pool '"' 


17.0 


Trachea 


51.1 


CNS cancer (glio/astro) U87-MG 


0.1 


Lung 


1.1 


CNSxancer (glio/astro) U-l 18-MG 


0.6 


Fetal Lung 


10.5 


CNS cancer (neuro;met) SK-N-AS 


0.0 


Lungca.NCl-N417 


0.1 


CNS cancer (astro) SF-539 _ 


0.0 


Lung ca. LX-1 


5.6 jCNS cancer (astro) SNB-75 J 


0.2 


Lung ca. NCI-H146 


100.0 jCNS cancer (glio) SNB-19 


1.5 
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Lung ca. SHP-77 


3.3 


jCNS cancer (glio) SF-295 


0.3 


Lung ca. A 549 


0.1 


Brain (Amygdala) Pool 


0.3 


Lungca.NCl-H526 


8.5 


Brain (cerebellum) 


0.7 


Lungca.NCI-H23 


1.7 


Brain (fetal) 


0.5 


Lungca.NCI-H460 


3.5 


Brain (Hippocampus) Pool 


0.3 


Lung ca. HOP-62 


0.2 


Cerebral Cortex Pool 


0.2 


Lungca.NCI-H522 


0.0 


Brain {Substantia nigra) Pool 


0.2 


Liver 


2.7 


Brain (Thalamus) Pool 


0.3 


Fetal Liver 


10.2 


Brain (whole) 


1.4 


Liver ca. HepG2 


21.2 


Spinal Cord Pool 


0.3 


Kidney Pool 


23.0 


Adrenal Gland 


3.8 


Fetal Kidney 


36.1 


Pituitary gland Pool 


10.6 


Renal ca. 786-0 


b.o. 


Salivary Gland 


71.7 


Renal ca.A498 


0.2 


Thyroid (female) 


26.6 


Renal ca. ACHN 


0.2 


Pancreatic «a. CAPAN2 ! 


27.4 


Renal ca. UO-3 1 


0.3 


Pancreas Pool 


25.5 



Table GC. Panel 4.1D 



Tissue Name 


Rel. 
Ep.(%) 
Ag6046, 
Run 

225160585 


Tissue Name 


Rel 
rvci. 

Exp.(%) 
Ag6046, 
Run 

225160585 


Secondary Th 1 act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.2 


Secondary Tr I act 


0.0 


HUVEC TNF alpha + IFN gamma 


0.0 


Secondary Th 1 rest 


0.7 


HUVEC TNF alpha + 1L4 . 


0.0 


Secondary Th2 rest 


0.3 


HUVEC IL-11 


1.6 


Secondary TrI rest 


0.0 ' 


Lung Microvascular EC none r 


1.4 


Primary Thl act 


0.0 


Lung Microvascular EC TNFalpha 
+ JL-l;beta 


0.3 


Primary Th2 act 


0.0 . 


Microvascular Dermal EC none 


0.0 


Primary Trl act 


0.0 


Microvascular Dermal EC , 
TNFalpha + U>1 beta 


0^0 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + r 
ILlbeta 


4.6 


Primary Th2 rest 


0.0 


Small airway epithelium none 


6.0 


Primary Trl rest 


0.0 


Small airway epithelium TNFalpha, 
+ IL-lbeta 


2.2 


CD45RA CD4 lymphocyte act 


0.0 


Coronary artery SMC rest 


0.0 


C645R0 CD4 lymphocyte act ' 


OA ' " ; 


Coronary artery SMC TNFalpha + 
IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 jAstrocytes rest 


o:o 


Secondary CD8 lymphocyte rest j 


0.0 {Astrocytes TNFalpha + IL-1 beta 


0.0 


Secondary CD8 lymphocyte act j 


Or.O ]KU-812 (Basophil) rest 


35.8 
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\\ A *k « ft A n Arid 

lu^j lympnocyte none 


ft ft 


lKU-812 (Basophil) 
PMA/ionomycin 


31 0 


2ry Thl/Th2/Trl_anti-CD95 
CH11 


0.0 


CCD1 106 (Keratinocytes) none 
, - 


0.5 


LAK cells rest 


0.7 


CCD1 106 (Keratinocytes) 

iTKIFalnha 4- IT - 1 hptA 


2.6 


LAK. cells JL-z 


n n 
u.u 


_jLiver cirrhosis 


IS (% 

J J .KJ 


LAK. cells IL-Z+lJL-lz 


n i 

V.J 


3k1P1 nnnP 

jlNd-nzyz none 


1 1 0 


LAK cells lL-z+lrN gamma 


ft ft 
u.u 


jiNUi-rtzyz il-** 




LAK cells IL-2+ IL-lo 


n ft 
U.o 


JxirM LI*>OT II o 

]NLi-Mzyz ii^-y 


1 ft A 
1 o.o 


LAK cells PMA/ionomycin 


1 .4 


jNL/i-Hzyz IL-1 J 


ft A 
o.O 


NK Cells IL-2 rest 


0.0 


|NC1-H292 I FN gamma 


14.9 


Two Way MLR 3 day 


0.0 


jHPAEC none 


0.3 


Two Way MLR 5 day 


1.0 


jHPAEC TNF alpha + IL-1 beta 


0.2 


Two Way MLR 7 day 


0.9 


jLung fibroblast none 


2.1 


PBMC rest 

-- — ■■— 


0.0 


Lung fibroblast TNF alpha + IL-1 
Joeta 


1.8 


PBMC PWM 


0.3 


jLung fibroblast 1L-4 


Z. 1 


PBMC PHA-L 


0.3 


jLung fibroblast IL-9 


2.0 


Ramos (B cell) none 


0.0 


jLung fibroblast IL-1 3 j 


1.0 


Ramos (B cell) ionomycin 


0.0 


jLung fibroblast 1FN gamma 


0.4 


B lymphocytes PWM 


0.0 


jDermal fibroblast CCD1070 rest 


0.2 


d lymphocytes CLJ4UJL and lL-4 


ft ft 


jDermal fibroblast CCD1070 TNF 
Jalpha 


n a 


EOL-1 dbcAMP 


0.0 


jDermal fibroblast CCD1070 IL-1 
Jbeta 


0.2 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


J 

jDermal fibroblast JFN gamma 

t 


1.4 


Dendritic cells none 


A A 

U.4 


jDermal tiorooiast IL-4 




Dendritic cells Lrb 


A A 
U.U 


JDermal rioroDiasts rest 




Dendritic cells anti-CD4U 


A A 
U.U 


ijNteutropniis i iNraTLro 


n i 

U.J 


Monocytes rest 


A A 
U.U 


jNeuiropniis resx 


U.o 


Mnnnevte^ LPS 4 " 


10.5 


jColon 


12.8 


Macrophages rest 


0.6 


jLung 


11.1 


Macrophages LPS 


1.3 


{Thymus 


31.2 


HUVECnone 


0.6 


jKidney 


100.0 


HUVEC starved 


D.O ] 





General_screeningjpanefvl.5 Summary: Ag6046 Highest expression of this 
gene is seen in a lung cancer cell line (CT=28.7). Moderate levels of expression are also 
seen in ovarian and breast cancer cell lines relative to the expression in the normal tissue 
samples. Thus, therapeutic modulation of the expression or function of this gene may be 
effective in the treatment of these cancers. 



196 



WO 03/031571 



PCT/US02/31357 



Among tissues with metabolic function, this gene is expressed at moderate to low 
levels in pituitary, adipose, adrenal gland, pancreas, thyroid, heart, skeletal muscle, and 
adult and fetal liver. This widespread expression among these tissues suggests that this 
gene product may play a role in normal neuroendocrine and metabolic function and that 
5 dysregulated expression of this gene may contribute to neuroendocrine disorders or 
metabolic diseases, such as obesity and diabetes. 

This gene is expressed at much higher levels in heart and skeletal muscle 
(CTs=31 -32) when compared to expression in their fetal counterpart (CTs=35). 
Conversely, expression of this gene is much higher in fetal lung tissue (CT=32) when 

10 compared to expression in the adult counterpart <CT=35). Thus, expression of this gene 
may be used to differentiate between the fetal and adult sources of these tissues. In 
addition, the relative overexpression of this gene in fetal lung tissue suggests that the 
protein product may enhance lung growth or development in the fetus and thus may also 
act in a regenerative capacity in the adult. Therefore, therapeutic modulation of the protein 

1 5 encoded by this gene could be useful in treatment of lung related diseases. 

Panel 4.1D Summary: Ag6046 Highest expression of this gene is seen in the 
kidney (CT=30), with low to moderate expression seen in LPS treated monocytes, 
untreated small airway epithelium, TNF-a/ILl-b treated bronchial epithelium, liver 
cirrhosis, treated and untreated samples from the KU-812 basophil cell line and the 

20 NC1-H292 mucoepidermoid cell line, and normal colon, lung arid thymus. Thus, expression 
of this gene could be used to differentiate the kidney derived sample from other samples on 
this panel and as a marker of kidney tissue. In addition, therapeutic targeting of the 
expression or function of this gene may modulate kidney function and be important in the 
treatment of inflammatory or autoimmune diseases that affect the kidney, including lupus 

25 and glomerulonephritis. 



H. NOV12 CG147246-01: Actin-Binding Protein Frabin-Alpha -like protein. 



30 



Expression of gene CGI 47246-01 was assessed using die primer-probe set Ag6047, 
described in Table HA. Results of the RTQ-PCR runs are shown in Tables HB, HC and 
HD. 

Table HA. Probe Name Ag6047 



Primers Sequence 



T # . tStart 
Le "g th iPosition 



SEQ 
ID No 



197 



WO 03/031571 



O^^l 



PCT/US02/31357 



Forward 


5 • - tcggaacacctcagcacaa-3 ' 


JJ2_ 


11305 


88 


Probe 


|TET-5 ' -ccttttcttattcaacaacatgttgctg-3 • -TAMRA 


]28 


|1332 


89 


Reverse 


5 ' -ctggatttgggcacacagta-3 • 


20 


|I360 


90 



Table HB. CNS neurodegeneration vl.O 



Tissue Name 


;Rel. 

!Exp.(%) 
.Ag6047, 
{Run 

i225249597 


issue Name 


Rel. 

Exp.(%) 
Ag6047, 
Run 

225249597 


AD 1 Hippo 


~tl6.8 


Control (Path) 3 Temporal Ctx 


11.3 


AD 2 Hippo 


{41.2 


Control (Path) 4 Temporal Ctx 


39.5 


AD 3 Hippo 


M.7 


AD 1 Occioital Ctx 


]28.1 


AD 4 Hippo 


1 1.7 


AD 2 Occioital Ctx fMissine) 


|o.o 


AD 5 hippo 


59.9 


AD 3 Occipital Ctx 




13.8 


AD 6 Hippo 


73.7 


AD 4 Occioital Ctx 




31.0 


Control 2 Hippo 


33.7 


AD 5 Occipital Ctx 




46.7 


Control 4 Hippo 


]26.4 


AD 6 Occipital Ctx 




34.9 


Control (Path) 3 Hippo 


111.1 


Control 1 Occipital Ctx 




6.7 

. . 1pJ 


AD 1 Temporal Ctx 


J25.7 


Control 2 Occipital Ctx 




39.2 


AD 2 Temporal Ctx 


138.4 


Control 3 Occipital Ctx 




19.6 


AD 3 Temporal Ctx 


j9.0 


Control 4 Occipital Ctx 




14.8 


AD 4 Temporal Ctx 


28.1 


Control (Path) 1 Occipital Ctx 




100.0 


AD 5 Inf Temporal Ctx 


72.7 


Control (Path) 2 Occipital Ctx 




13.0 


AD 5 SupTemporal Ctx 


30.4 


Control (Path) 3 Occipital Ctx 




5.5 


AD 6 Inf Temporal Ctx 


|6l.l 


Control (Path) 4 Occipital Ctx 




18.6 


AD 6 Sup Temporal Ctx 


j24.3 


Control 1 Parietal Ctx 




12.1 


Control \ Temporal Ctx 




7.8 


Control 2 Parietal Ctx 




Control 2 Temporal Ctx 


J 


27.9 


Control 3 Parietal Ctx 




20.2 


Control 3 Temporal Ctx 


?14.8 


Control (Path) 1 Parietal Ctx 




63.3 


Control 4 Temporal Ctx 


1 

; 


14.8 


Control (Path) 2 Parietal Ctx 




29.9 


Control (Path) 1 Temporal Ctx 




44.1 


Control (Path) 3 Parietal Ctx 




11.2 


Control (Path) 2 Temporal Ctx 


|25.2 


Control (Path) 4 Parietal Ctx 




47.0 



Table HC General screening panel vl.S 



Tissue Name 


Rel. 

Exp.(%) 
Ag6047, 
Run 

228783233 


- J" 

! 

tissue Name 

! 


jReL 
Exp.(%) 
Ag6047, 
jRun 

|228783233 


Adipose 


149.7 


jRenalca.TK-10 


]31.2 


Melanoma* Hs688(A).T 


2.4 


•jBladder 


|71.2 


Melanoma* Hs688(B).T 


8.5 


jGastric ca. (liver met.) NCI-N87 


jioo.o 


Melanoma* Ml 4 


14.9 


jGastricca.KATOlll • 


163.7 
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Melanoma* LOXIMV] 


0.8 


Colon ca. SW-948 


9.1 . 


Melanoma* SK-MEL-5 


63.3 


Colon ca. SW480 


47.3 


Squamous cell carcinoma SCC-4 


3.7 


Colon ca.* (SW480 met) SW620 


14.4 


Testis Pool 


36.6 


Colon ca. HT29 


24.1 


Prostate ca.* (bone met) PC-3 


3.3 


Colon ca.HCT-116 


20.6 


Prostate Pool 


27.7 


Colon ca. CaCo-2 


50.7 


Placenta 


3.7 jColon cancer tissue 


52.9 


Uterus Pool 


21.8 JColonca. SW1116 


1.5 


Ovarian ca. OVCAR-3 


43.5 jColon ca. Colo-205 


6.6 


Ovarian ca. SK-OV-3 


80.7 jColonca. SW-48 


9.5 


Ovarian ca. OVCAR-4 


11.3 .(Colon Pool 


14.0 


Ovarian ca. OVCAR-5 


29.5 jSmall Intestine Pool 


7.5 


Ovarian ca. 1GROV-1 


26.8 jStomachPool 


15.1 


Ovarian ca. OVCAR-8 


4.0 jBone Marrow Pool 


8.0 


Ovary 


23.3 jFetal Heart 


22.1 


Breast ca. MCF-7 


14.4 IHeartPool 


10.7 


Breast ca. MDA-MB-231 


7.5 jLymph Node Pool 


13.2 


Breast ca. BT 549 


0.2 jFetal Skeletal Muscle 


24.0 


Breast ca. T47D 


11.3 iSkeletal Muscle Pool 


66.9 


Breast ca MDA-N 


10.8 jSpleenPool 


11.2 _ 
13.0 


Breast Pool 


14.6 jThymusPool 


Trachea 


24.7 jCNS cancer (glio/astro) U87-MG jO.O 


Lun<* 


1 8.9 jCNS cancer (glio/astro) U-118-MG {21 .2 


Fetal Lung 


73.2 |CNS cancer (neuro;met) SK-N-AS 


10.4 


Lung ca. NCI-N417 


9.9 |CNS cancer (astro) SF-539 


0.4 


Lungca. LX-I 


28.7 


CNS cancer (astro) SNB-75 


15.0 


Lung ca. NCI-HI 46 


23.7 


CNS cancer (glio) SNB-19 


42.0 


Lung ca. SHP-77 


19.8 


CNS cancer (glio) SF-295 


10.8 


Lung ca. A549 


9.5 


Brain (Amygdala) Pool 


28.7 


Lungca.NCI-H526__ 


9.9 


Brain (cerebellum) 


19.9 
65.5 


Lung ca. NCI-H23 


7.2 iBrain (fetal) 


Lung ca. NCI-H460 


25.7. jBrain (Hippocampus) Pool 


32.3 


Lung ca. HOP-62 


17.7 JCerebral Cortex Pool 


35.4 


Lung ca. NCI-H522 


14.3 


Brain (Substantia nigra) Pool 


25.0 


Liver 


1.7 


Brain (Thalamus) Pool 


26.8 


Fetal Liver 


11.4 


Brain (whole) 


7.2 


Liver ca. HepG2 


16.7 


Spinal Cord Pool 


26.4 


Kidney Pool 


17-6 


Adrenal Gland 


7.7 


Fetal Kidney 


24.1 


Pituitary gland Pool 


14.2 


Renal ca. 786-0 


40.1 


Salivary Gland 


2.4 


Renal ca. A498 


7.8 


Thyroid (female) 


6.4 


Renal ca. ACHN 


49.0 


Pancreatic ca. CAPAN2 


50.0 


Renal ca.UO-31 


29.9 .Pancreas Pool 


20.9 
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TahleHD. Panel 4.1D 





Rel. 

Ac6047. 
Run 

225160587 


Tissue Name 


Kel. 

EXD.(%) 

Ag6047, 
Run 

225160587 


Secondary Th 1 act 


0.0 


l-IUVEC IL-lbeta 


36.3 


Secondary Th2 act 


0.4 


HUVEC I FN gamma 


26.4 


Secondary Trl act 


0.4 


HUVEC TNF alpha + 1 FN gamma 


11.7 


Secondary Thl rest 


1.0 


HUVEC TNF alpha + 1L4 


24.1 


oeconoary i nz resi 


0 0 


HUVEC 1L- 11 


23.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


26.1 


Primary Thl act 


0.0 


Lung iviicrovascuiar xl\^ i iNraipiw 
+ 1L-1 beta 


5.5 


Primary Th2 act 


0.0 


Microvascular Dermal EC none 


22.1 


Primary Trl act 


0.0 


Microvascular Dermal EC 
TNFalDha + 1L-1 beta 


2.9 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
II Ibeta 


20.3 


Primary Th2 rest 


u ' L 


^small airwav enithelium none 

\j\\\(X\\ oil way kpuiiviiuiii iiviiv 


12.2 


Primary Trl rest 


0.6 


Small airway epithelium TNFalpha 
+ IL-lbeta 


23.5 


CD45RA CD4 lymphocyte act 


1.7 


Coronary artery SMC rest 


5.0 


CD45RO CD4 lymphocyte act 


0.4 


Pnronarv arterv SMC TNFaloha + 
IL-lbeta 


3.9 


LDo lympnocyte acx 




A Qtrocvte*; rest 


5.0 


Secondary CD8 lymphocyte rest 


0.9 


Astrocytes TNFalpha + IL-lbeta 


1.4 


Secondary CD8 lymphocyte act 


1.9 


KU-8 12 (Basophil) rest 


<; i 
j.j 


CD4 lymphocyte none 


0.9 


KU-olz (Dasopnii) 
PTvt A/ionomvcin 


3.3 


0«; Thl /Th9 /Trl anti-PDQS 

CH11 


0.3 


CCD1 106 (Keratinocytes) none 


18.0 


LAK cells rest 


27.4 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


I j.j 


LAK cells IL-2 


0.0 


Liver cirrhosis 


26.4 


LAK cells 1L-2+IL- 12 


0.2 


NCI-H292 none 


14.3 


LAK cells IL-2+IFN gamma 


0.8 


NCI-H292 IL-4 


5.3 


LAK cells IL-2+IL- 18 


0.0 


NCI-H292 IL-9 1 


25.3 


LAK cells PMA/ionomycin 


13.3 


NCI-H292IL-13 


22.5 


NK Cells IL-2 rest 


1.1 


NCI-H292 1FN gamma 


15.9 


Two Way MLR 3 day 


13.0 


HPAEC none 


12.8 


Two Way MLR 5 day 


9.7 


HPAEC TNF alpha + IL-1 beta |8.8 


Two Way MLR 7 day 


2.1 


Lung fibroblast none |13.2 


PBMCrest jl 0.1 

. i 


Lung fibroblast TNF alpha + 1L-1 i ? 3 
beta { 


PBMCPWM jO.O ] 


Lung fibroblast IL-4 !8.1 
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PBMC PHA-L 


1.4 


Lung fibroblast IL-9 


14.9 . 


Ramos (B cell) none j 


25.5 


Lung fibroblast IL-13 


5.2 


Ramos (B cell) ionomycin 


26.1 


Lung fibroblast I FN gamma 


10.2 


B Ivmnhocvtes PWM 


0.2 


Dermal fibroblast CCD1070 rest j 


6.3 


B lymphocytes CD40L and JL-4 


0.7 


Dermal fibroblast CCD 1070 TNF 
alpha 


6.7 


EOL-I dbcAMP 


0.9 


Dermal fibroblast CCD 1070 1L-I 
beta 


7 O 


EOL-1 dbcAMP 

PMA/ionomycin j 


U.z 


rwrnnl fihrnhlast I FN camma 


7.1 


Dendritic cells none 


55.9 


Dermal fibroblast ]L-4 


7.6 


Dendritic cells LPS 


7.5 


Dermal Fibroblasts rest 


7.7 


Dendritic cells anti-CD40 


54.7 


Neutrophils TNFa+LPS _ 


100.0 


Monocytes rest 


59.0 


Neutrophils rest 


38!7 


Monocytes LPS 


10.4 


Colon 


12.6 


Macrophages rest 


75.3 


Lung 


19:9 


Macrophages LPS 


21.2 


Thymus 


10.6 


HUVEC none 


24.3 


Kidney _ 


33.7 


HUVEC starved 


46.3 


i 



CNS_neurodegeneration_vl.O Summary: Ag6047 This panel does not show 
differential expression of this gene in Alzheimer's disease. However, this profile confirms 
the expression of this gene at moderate levels in the brain. Please see Panel 1 .5 for 
5 discussion of utility of this gene in the central nervous system. 

General_scrcening_panel_vl.S Summary : Ag6047 Highest expression of this 
gene is seen in a gastric cancer cell line (CT=27.4). This gene is widely expressed in this 
panel, with moderate expression seen in brain, colon, gastric, lung, breast, ovarian, and 
melanoma cancer cell lines. This expression profile suggests a role for this gene product in 
1 0 cell survival and proliferation. Modulation of this gene product may be useful in the 
treatment of these cancers. 

Among tissues with metabolic function, this gene is expressed at moderate to low 
levels in pituitary, adipose, adrenal gland, pancreas, thyroid, and adult and fetal skeletal 
muscle, heart, and liver. This widespread expression among these tissues suggests that this 
1 5 gene product may play a role in normal neuroendocrine and metabolic function and that 
dysregulated expression of this gene may contribute to neuroendocrine disorders or 
metabolic diseases, such as obesity and diabetes. 

This gene is also expressed at moderate levels in the CNS, including the 
hippocampus, thalamus, substantia nigra, amygdala, cerebellum and cerebral cortex. 
20 Therefore, therapeutic mbdulation of the expression or function of this gene may be useful 
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in the treatment of neurologic disorders, such as Alzheimer's disease, Parkinson's disease, 
schizophrenia, multiple sclerosis, stroke and epilepsy. 

Panel 4.1D Summary: Ag6047 Highest expression of this gene is seen in 
TNFa/LPS treated neutrophils (CT=28.4). Moderate levels of expression are also seen in 

5 many cell types, including LAK cells, monocytes, macrophages, dendritic cells, 

keratinocytes, lung epithelium, lung and skin endothelium, lung and dermal fibroblasts, 
HPAECs, HUVECs, and treated and untreated samples from the NC1-H292 
mucoepidermoid cell line. The neutrophil expression is reduced in resting neutrophils, 
suggesting that the protein encoded by this gene is produced by activated neutrophils but 

10 not by resting neutrophils. Thus, expression of this gene could be used to differentiate 
between resting and activated neutrophils. In addition, modulation of the expression or 
function of this gene may be useful in the treatment of symptoms in patients with Crohn's 
disease, ulcerative colitis, multiple sclerosis, chronic obstructive pulmonary disease, 
asthma, emphysema, rheumatoid arthritis, lupus erythematosus, or psoriasis. 

15 I. NOV13 CG147651-01: Actin Related Protein 2/3 Complex protein-like protein. 



Expression of gene CGI 4765 1 -01 was assessed using the primer-probe set Ag5949, 
described in Table IA. Results of the RTQ-PCR runs are shown in Tables IB and IC. 
Table I A. Probe Name Ag5949 



Primers 


Sequence 


jLength 

■i 


Start 
Position 


SEQ 
ID No 


Forward 


5 1 -ccagattgccctcagtcctg-3 1 


|20 


120 


91 


Probe 


TET-5 * -catgggagccagcgagtgaaagct-3 1 -TAMRA 


r A 


169 


92 


Reverse 


S'-tgatatgtccattgtgctcactgag-S ' 


J25 


199 


93 



Table IB.CNS neurodegeneration vl.O 



Tissue Name 


Rel. 

Exp.(%) 
Ag5949, 
Run 

247854400 


^sue Name 


Rel. 

Exp.(%) 
Ag5949, 
Run 

247854400 


AD 1 Hippo 


0.0 


IControI (Path) 3 Temporal Ctx 


0.0 


AD 2 Hippo 


20.3 


jControl (Path) 4 Temporal Ctx 


0.0 


AD 3 Hippo 


0.0 


jAD 1 Occipital Ctx j 


0.0 


AD 4 Hippo 


0.0 


]AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


43.5 


] AD 3 Occipital Ctx ; 


0.0 


AD 6 Hippo 


45.4 


|AD 4 Occipital Ctx 


13.2 
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Control 2 Hippo 


Jo.o 


AD 5 Occipital Ctx 


0.0 


Control 4 Hippo 


jl3.6 


AD 6 Occipital Ctx , 


15.5 


Control (Path) 3 Hippo 


Jo.o 


Control 1 Occipital Ctx 


0.0 


AD 1 Temporal Ctx 




24.5 


Control 2 Occipital Ctx 


25.3 


AD 2 Temporal Ctx 




0.0 


Control 3 Occipital Ctx 


0.0 


AD 3 Temporal Ctx 


J12.9 3 


Control 4 Occipital Ctx 


0.0 


AD 4 Temporal Ctx 




9.) jControl (Path) 1 Occipital Ctx 


38.2 


AD 5 Inf Temporal Ctx 


100.0 jControl (Path) 2 Occipital Ctx 


0.0 


AD 5 SupTemporal Ctx 


142.3 jContro! (Path) 3 Occipital Ctx 


0.0 


AD 6 Inf Temporal Ctx 


_£L. j 


Control (Path) 4 Occipital Ctx 


43.5 


AD 6 Sup Temporal Ctx 


163.3 ] 


Control 1 Parietal Ctx ; 


0.0 


Control 1 Temporal Ctx 


jO.O jControl 2 Parietal Ctx 


13.8 


Control 2 Temporal Ctx 


. 


0.0 


Control 3 Parietal Ctx 


0.0 


Control 3 Temporal Ctx 




,0.0 


Control (Path) 1 Parietal Ctx 


40.3 


Control 4 Temporal Ctx 




0.0 


Control (Path) 2 Parietal Ctx 


0.0 


Control (Path) 1 Temporal Ctx 




17.4 j 


Control (Path) 3 Parietal Ctx 


0.0 


Control (Path) 2 Temporal Ctx 


. J 


45.4 'Control (Path) 4 Parietal Ctx 


J5J_ ; 



Table IC. Panel 4.1D 



Tissue Name 


Re). 
Ep.(%) 
Ag5949, 
Run 

247850160 


Tissue Name 


Rel. 

Exp.(%) 
Ag5949, 
Run 

247850160 


Secondary Thl act 


0.0 


HUVECIL-Ibeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC 1FN gamma 


39.2 


Secondary Trl act 


0.0 


HUVEC TNF alpha + 1FN gamma 


0.0 


Secondary Thl rest _ . 


0.0 


HUVEC TNF alpha + 1L4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC 1L-1 1 


42.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


96.6 


Primary Thl act 


OX) 


Lung Microvascular EC TNFalpha 
+ IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC none , 


0.0 


Primary Trl act 


0.0 


Microvascular Dermal EC 
TNFalpha + IL-1 beta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small-airway epithelium none 


0.0 


Primary Trl rest 


0.0 ' 


Sm a 1 1 ai rway epithel ium .TNFalpha 
+ IL-Ibeta 


0.0 
633 


CD4SRA CD4 lymphocyte act 


0.0 


Coronary artery SMC rest 


CD45RO CD4 lymphocyte act 


0.0 


Coronary artery SMC TNFalpha + 
IL-lbeta 


24.1 


CD8 lymphocyte act 


0.0 


Astrocytes rest '] 


0.0 


Secondary CD8 lymphocyte rest 


0.0 ; 


Astrocytes TNFalpha + 1L- 1 beta 


0.0 
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Secondary CD8 lymphocyte act 


n n 
u.u 


KU-R12 (Basophil) rest I 


).0 


CD4 lymphocyte none 


0.0 


KU-8 1 2 (Basophil) ( 
PMA/ionomvcin 


).0 


2ry Thl/Th2/Trl_anti-CD95 


0.0 


CCD 1 1 06 (Keratinocytes) none ] 


■ AA A 

[00.0 


LAK cells rest 


0.0 


CCD1 106 (Keratinocytes) ; 
TNFalpha + IL-1 beta 


29.3 


LAK cells IL-2 


0.0 


Liver cirrhosis _y 


D.O 


LAKcel)slL-2+IL-12 


0.0 


NCI-H292 none j 


0.0 


LAK cells 1L-2+IFN gamma 


o:o 


NC1-H292 IL-4 _J 


17.7 


LAK cells IL-2+ 1L-18 


o.o 1 


NCI-H292 IL-9 \ 


16.6 


LAK cells PMA/ionomycin 


oo J 


NCI-H292 IL-13 j 


38.7 


NK Cells IL-2 rest 


0.0 


NC1-H292 1FN gamma 


0.0 


Two Way MLK 5 day 


0 0 


HPAEC none 


0.0 


J wo Way JViJL^K j aay 


0.0 


HPAEC TNF alpha + IL-1 beta 


77.9 


. Ti 41 D T slow 

Two Way MLK / aay 


0.0 


Lung fibroblast none 


23.8 j 


PBMC rest 


o.o ; 


Lung fibroblast TNF alpha + IL-1 
beta -nn _ 


u.u 


PRMC PWM 


0.0 


Lung fibroblast IL-4 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 ^ 


a 4 - 5 — 


r— 1 11 

Ramos (B cell) none 


0 0 


Lung fibroblast 1L-13 


0.0 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast I FN gamma 


74.2 


B lymphocytes PWM 


A A 

0.0 


normal fibroblast CCD1070 rest 


21.9 


B lymphocytes CD40L and IL-4 


0.0 


Dermal fibroblast CCD 1070 TNF 
alpha n - ■- 


27.9 


EOL-1 dbcAMP 


0.0 


SrWmal fibroblast CCD1070 IL-1 
Jbeta 


0.0 


EOL-1 dbcAMr 
PM A/ionomvcin 


0.0 


i 

Derma! fibroblast IFN gamma 


19 7 


Dendritic cells none 


0.0 


Dermal fibroblast IL-4 


41.2 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


0.0 


Dendritic cells anti-CD40 


0.0 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


0;0 


Neutrophils rest 


0.0 


Monocytes LPS 


0.0 


Colon 


0.0 


Macrophages rest 


p.o 


i Lun S ■ , - 


ft ft 


Macrophages LPS 


jo.o 


Thymus 


0.0 


HUVEC none 


jo.o 


Kidney i— , 


35.6 


HUVEC starved 


j27.9 







CNS_neurodcgeneration_vl.O Summary: Ag5949 This panel does not show 
differential expression of this gene in Alzheimer's disease. However, this profile shows this 
gene to be expressed at low levels in the brain. Therefore, therapeutic modulation of the 
expression or function of this gene may be useful in the treatment of neurological disorders, 
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such as Alzheimer's disease, Parkinson's disease, schizophrenia, multiple sclerosis, stroke 
and epilepsy. 

Panel 4.1D Summary: Ag5949 Expression in this panel is restricted to untreated 
lung microvascular endothelial cells, IFN gamma treated lung fibroblasts, untreated 
keratinocytes, untreated coronary artery smooth muscle cells, and TNF-a/lLl-b treated 
HPAECs. Thus, this gene product may be involved in inflammatory conditions of the lung, 
including asthma, allergy, emphysema, and COPD. 

J. NOV14 CGI 49303-01: Hepatocellular Carcinoma Autoantigen - Like protein. 

Expression of gene CG 149303-01 was assessed using the primer-probe set Ag5631 , 
described in Table JA. Results of the RTQ-PCR runs are shown in Tables JB, JC and JD. 
Table JA. Probe Name Ag5631 



Primers 


-Sequence 


L jStart 
| Lene Position 


iSEQ 
jlD No 


Forward 


i5 ' -tgccagtgctgagatagagatt-3 ' 


22 |I006 


94 


Probe 


ItET-5 ' -attttcaaaggcctcacgcagcttct-3 ' -TAMRA ^ 


26 |1032 


19T— 


Reverse 


j5 ' -ccgaagtgggtattaacagtca-3 ' 


|22 |l065 





Table JB.CNS neurode^eneration vl.O 



I 

Tissue Name 


jRel. 

]Exp.(%) 
]Ag5631, 
iRun 

1246956912 


j 

iissue Name 

! 
i 


Rel. 

Exp.(%) 
AgS631, 
Run 

246956912 


AD 1 Hippo 


!7,5. 


jControl {Path) 3 Temporal Ctx 


6.7 


AD 2 Hippo 


j22.8 


jControl (Path) 4 Temporal Ctx 


49.7 


AD 3 Hippo 


jo.o 


jAD 1 Occipital Ctx 


2.7 


AD 4 Hippo 


]24.3 


jAD 2 Occipital Ctx (Missing) 


0,0 


AD 5 Hippo 


131.0 


jAD 3 Occipital Ctx _ 


0.0 


AD 6 Hippo 


(37,6 


jAD 4 Occipital Ctx 


35.1 


Control 2 Hippo 


|62.9.., 


jAD 5 Occipital Ctx 


27.2 


(Control 4 Hippo 


i 19.3 


jAD 6 Occipital Ctx 


9.0 


Control (Path) 3 Hippo 


jo.o 


jControl 1 Occipital Ctx 


12.9 


AD 1 Temporal Ctx 


]26.2 


jControl 2 Occipital Ctx ; 


63.7 


•AD 2 Temporal Ctx 


140.9 


jControl 3 Occipital Ctx 


86.5 


AD 3 Temporal Ctx 




jControl 4 Occipital Ctx ^ 


21.6 


AD 4 Temporal Ctx 


13.1.6 


•Control (Path) 1 Occipital Ctx 


42.0 


|AD 5 Inf Temporal Ctx 


149.7 


jControl (Path) 2 Occipital Ctx 


31.6 


IAD 5 Sup Temporal Ctx 


125.0 


jControl {Path) 3 Occipital Ctx 


0.0 


jAD 6 Inf Temporal Ctx 


146.3 


{Control (Path) 4 Occipital Ctx 


18.7 
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AU o oup \ emporai urx 


Irr t 


Irnntrol 1 Parietal Ctx 


13.8 


Control i J emporai urx 


1 1 5 T 


Irontrol 2 Parietal Ctx i 


35.6 


Control z j emporai l,ix 




^Control 3 Parietal Ctx 


57.8 


Control 3 Temporal Ctx 


100.0 


jcontrol (Path) 1 Parietal Ctx 


49.3 


Control 3 Temporal Ctx 


J29.7 


jContro! (Path) 2 Parietal Ctx 


41.5 


Control (Path) 1 Temporal Ctx 


66.9 


Control (Path) 3 Parietal Ctx 


0.0 


Control (Path) 2 Temporal Ctx 


81.8 


jControl (Path) 4 Parietal Ctx 


69.7 


Tabic JC. General screening panel vl.5 


Tissue Name 


Rel. 

Exp.(%) 
Ag5631, 
Run 

245240923 


issue Name 


Rel. 

Exp.(%) 
Ag5631, 
Run 

245240923 


— , ■ ■ -.' ■ 

Adipose 


JU./ 


Renal ca. TK-10 J 


4.6 


tvieianorna nsooo^r^. i 


0 4 


Bladder |38.7 


Mptannmn* VUfiRRfFtt T 
JVlcirtJiOlTid nouOO^Dy. I < 


17.4 


Gastric ca. (liver met.) NC1-N87 |8.6 


Melanoma* M14 




Gastric ca. KATO III jl6.6 


Melanoma* LOXIMV1 


57.0 


Colon ca. SW-948 |46.3 




88.9 


Colon ca. SW480 |3.7 


^nnammn; cell carcinoma SCC-4 


16.7 


Colon ca.* (SW480 met) SW620 ; 


70.2 | 


Tpctic Pnol 


1.3 _^ 


Colon ca. HT29 


40.6 


Prostate ca * fbone met) PC-3 


19.2 


Colon ca. HCT-116 


19.5 


Prostate Pool 


58.6 


Colon ca. CaCo-2 


16.0 


Placenta 

J lUVVIliU 


8.2 


Colon cancer tissue 


29.9 


Uterus Pool 


11.4 


Colon ca.SWHI6 


10.9 


Ovarian ca. OVCAR-3 


8.1 


Colon ca. Colo-205 


1.7 


Ovarian ca. SK-OV-3 


63.3 


Colon ca. SW-48 


9.9 


Ovarian ca. OVCAR-4 


11.7 


Colon Pool 


77.9 


Ovarian ca. OVCAR-5 


34 


Small Intestine Pool 


81.2 


Ovarian ca. IGROV-1 


100.0 


Stomach Pool 


8.6 


Ovarian ca. OVCAR-8 


47.0 


Bone Marrow Pool 


61.1 


Ovary 


20:3 


Fetal Heart 


76.8 


Breast ca. MCF-7 


6.9 


Heart Pool 


22.1 


Breast ca. MDA-MB-23 1 


1.4.1 


lymph Node Pool 


11.1 


Breast ca. BT 549 


1-3 


Fetal Skeletal Muscle 


12.7 


Breast ca. T47D 


5.0 


Skeletal Muscle Pool 


28.9 | 


Breast ca. MDA-N 


70.7 


Spleen Pool 


75.8 


Breast Pool 


2.6 


Thymus Pool 


0.0 


Trachea 


37.1 


CNS cancer (glio/astro) U87-MG 


19.1 


Lung 


46.3 


CNS cancer (glio/astro) U-l 1 8-MG 


10.4 


Fetal Lung j8.7 


CNS cancer (neuro;met) SK-N-AS {67.8 


Lungca.NCI-N417 j 


8.8 


CNS cancer (astro) SF-539 


[ 1 0.2 


Lungca.LX-1 j5.6 


CNS cancer (astro) SNB-75 
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Lungca. NCI-HI 46 


14.6 


CNS cancer (glio) SNB-19 


9.0 


Lung ca. SHP-77 


3.3 


CNS cancer <glio) SF-295 


8.9 


Lungca. A549 


6.3 


Brain (Amygdala) Pool 


_66.9 


Lungca.NCI-H526 


2.2 


Brain (cerebellum) 


32.1 


Lungca. NCI-H23 


6.2 


Brain (fetal) 


23.3 


Lung ca. NCI-H460 


7.0 


Brain (Hippocampus) Pool 


12.3 


Lung ca. HOP-62 


6.8 


Cerebral Cortex Pool 


65.5 


Lungca.NCI-H522 


5.0 


Brain (Substantia nigra) Pool 


15.2 


Liver 


4.3 


Brain (Thalamus) Pool 


4.5 


Fetal Liver 


7.6 


Brain (whole) 


•10.4 


Liver ca. HepG2 


11.5 


Spinal Cord Pool 


81.8 


Kidney Pool 


10.3 


Adrenal Gland 


43.2 


Fetal Kidney 


52.1 . 


Pituitary gland Pool 


jS.9 


Renal ca. 786-0 


20.9 


Salivary Gland 


'37.1 


Renal ca. A498 


20.4 


Thyroid < female) 


1.8 


Renal ca. ACKN 


2.7 


Pancreatic ca. CAPAN2 


64.2 


Renal ca. UO-3 1 


4.3 


Pancreas Pool 


7.7 


Table JD. Panel 4.1D 


Tissue Name 


ReL 
Ep.(%) 
Ag5631, 
Run 

246490837 


i 

i 

Tissue Name 


Rel. 

Exp.(%) 
Ag5631, 
Run 

246490837 


Secondary Thl act 


24.7 


HUVEC IL-lbeta 


8.3 


Secondary Th2 act 


93.3 | 


HUVEC IFN gamma , 


25.5 


Secondary Trl act 


5.4 


HUVEC TNF alpha + IFN gamma 


7.5 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL- 11 j 


16.4 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


46.0 


Primary Thl act 


0.0 


Lung Microvascular EC TNFalpha 
+ IL-1 beta 


1.4 


Primary Th2 act 


34.6 


Microvascular Dermal EC none 


3.0 


Primary Trl act 


26.6 


VI icro vascular Dermal EC 
TNFalpha + 1L-1 beta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


14.5 


Primary Th2 rest 


0.0 j 


Small airway epithelium none 


12.6 


Primary Trl rest 


3.4 '•' [ 


Small airway epithelium TNFalpha , 
f JL-lbeta 


23.2 


CD45RA CD4 lymphocyte act 


8.6 J 


Coronary artery SMC rest 


14.0 


CD45RO CD4 lymphocyte act 


88.3 


Coronary artery SMC TNFalpha + 
IL-lbeta 


13.9 


CD8 lymphocyte act 


0.0 {Astrocytes rest 


O.O 


jSecondary CD8 lymphocyte rest 


1 6.0 jAstrocytes TNFalpha + IL-1 beta 


1.2 
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Secondary CD8 lymphocyte act 


0.0 


KU-812 (Basophil) rest 


31.4 


V_x L/*7 ly rnpiiUL.y ic nunc 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


60.3 


2ry Thl/Th2/Trl_anti-CD95 
CHI 1 


9.8 


CCD1 106 (Keratinocytes) none 


12.1 


LAK cells rest 


12.6 


CL/Ul IU0 ^NeraiinocYiesy 
TNFaIpha + IL-lbeta 


15.0 


lan cens IL-x 


7 

£.0 


Liver cirrhosis 


4.8 


1 A \C r^llc 11 7-I-II -17 


0 0 


NC1-H292 none 


6.9 


L»r\rw CcllS IL-/~JriN gdiTllIld 


4 0 


NC1-H292 1L-4 


8.2 


1 A V r>e>\\c 11 0-1- II 1 R 

UAIS. CeilS 1L-Z^ iL-IO 


1 4 

J.*T 


NC1-H292 IL-9 


35.1 


UAIx cens rivi A/ionomycin 




NCI-H292 1L-13 


17.8 


NK Cells IL-2 rest 


56.6 


NC1-H292 I FN gamma 


10.5 


Two Way MLR 3 day 


7.9 


HPAbC none 


7 O 


Two Way MLR 5 day 


1.2 


HrAJbC 1 iNr alpna t il-i oeia 


1 R 7 
1 o. / 


Two Way MLR 7 day 


15.3 


Lung fibroblast none 


77 7 
ZZ.Z 


PBMC rest 


0.0 


Lung fibroblast I Nr aipna t il-i 
beta 


16.7 


rt>JV]C r W JVl 


1 1 .u 


I nno fihroblast IL-4 


9.2 


PBMC PHA-L 


7.4 


Lung fibroblast IL-9 


11.8 


Ramos (B cell) none 


3.0 


Lung fibroblast 1 L- 1 J 


H.J 


Ramos (B cell) ionomycin 


22.8 


Lung fibroblast I FN gamma 


18.4 


B lymphocytes PWM 


11.8 


Dermal fibroblast CCD1070 rest 


29.5 


d lympnocyies k^u^vl^ ana 




Dermal fibroblast CCD 1 070 TNF 
alpha 


100.0 


EOL-J dbcAMP 


29.5 


Dermal fibroblast CCD1070 IL-1 
beta 


27.7 

1 


EOL-1 dbcAMP 
PM A/ionomycin 


8.9 ' 


Dermal fibroblast IFN gamma 


14.9 

.... 


Dendritic cells none 


7 ft 


Dermal fibroblast IL-4 


57.4 


uenaritic cens JLrp 


0 0 


Dermal Fibroblasts rest 


12.7 




0.0 


Neutrophils TNFa+LPS 


14.2 


ivjonocyico rcj>i 


3 6 


Neutrophils rest 


49.0 


Monocytes LPS 


52.1 


Colon 


0.0 


Macrophages rest 


5.1 


Lun 8 


0.0 


Macrophages LPS 


3.7 


Thymus _ 


0.0 


HUVEC none 


8.9 


Kidney 


23.0 


HUVEC starved 


13.0 







CNS neurodcgeneration_vl.O Summary: Ag5631 Low expression of this gene is 
seen in temporal cortex of a. control patient (CT=34.7). Therefore, therapeutic modulation 
of this gene may be useful in treatment of neurological disorders. 

General_screening_panel_vl.5 Summary: Ag5631 Highest expression of this 
gene is detected in ovarian cancer IGROV-1 cell line (CT=32.8). Moderate lo low levels of 
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expression of this gene is also seen in number of cancer cell lines derived from pancreatic, 
colon, ovarian, melanoma and brain cancers. Thus, expression of this gene could be used as 
a marker to detect the presence of these cancers. Furthermore, therapeutic modulation of 
the expression or function of this gene may be effective in the treatment of pancreatic, 
5 colon, ovarian, melanoma and brain cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at 
moderate to low levels in adipose, adrenal gland, skeletal muscle, fetal heart, and the 
gastrointestinal tract. Therefore, therapeutic modulation of the activity of this gene may 
prove useful in the treatment of endocrine/metabolically related diseases, such as obesity 

-j 

10 and diabetes. 

In addition, this gene is expressed at low levels in amygdala, cerebellum, cerebral 
cortex, and spinal cord. Therefore, therapeutic modulation of this gene product may be 
useful in the treatment of central nervous system disorders such as Alzheimer's disease, 
Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and depression. 

1 5 Panel 4.1D Summary: Ag5631 Highest expression of this gene is detected in TNF 

alpha treated dermal fibroblasts (CT=33. 3). Low levels of expression of this gene is also 
seen in IL-4 activated dermal fibroblasts, resting neutrophils, basophils, lung microvascular 
endothelial cells, LPS activated monocytes, CD40L and IL-4 activated B lymphocytes, 
resting IL-2 treated NK cells, activated primary and secondary Th2 cells and activated 

20 memory T cells (CD45RO CD4 lymphocyte). Therefore, therapeutic modulation of this 
gene product may ameliorate symptoms/conditions associated with autoimmune and 
inflammatory disorders including asthma, allergies, inflammatory bowel disease, lupus 
erythematosus, psoriasis, rheumatoid arthritis, and osteoarthritis. 

K. NOV15 CG149312-01: Hematopoietic stem/progenitor cells protein MDS029 - Like 
25 protein. 

Expression of gene CGI 493 12-01 was assessed using the primer-probe set Ag5846, 
described in Table KA. 

Table KA. Probe Name AgS846 



Primers 




Length 


Start 
Position 


jSEQ 
ID No 


Forward 


5 ■ -atgggtctcacacaaaacaca-3 1 


21 j 


260 


j97 


Probe 


TET- 5 ' -tgtcccacgttgactccagtctcttc-3 ' -TAMRA 5 


26 


283 


j98 


Reverse 


5 ■ -ctccagtctcttcgttgtgttt-3 1 ;22 , _ 


274 


j99 
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Expression of gene CGI 5095 1-02 was assessed using the primer-probe set Ag6940, 
described in Table LA. Results of the RTQ-PCR runs are shown in Table LB. Please note 
that this sequence represents a full-length physical clone. 

Table LA. Probe Name Ag6940 



Primers 




Len th ! Starl 
** jPosition 


SEQ 
ID No 


Forward 


5 ' -gagatctccctgacatgcaa-3 1 


20 ]315 


100 


Probe 


TET-5 * -ctccaggacacctggaccctgttc-3 ' -TAMRA 


24 ]335 101 


Reverse 


5 1 -ctcgtcgaagaatctaacctcatag-3 ' 


25 ]389 jl02 



Table LB. General screening panel vl.6 



Tissue Name 


Rel. 

Exp.(%) 
Ag6940, 
Run 

278700428 


issue Name 


Rel. 

Exp.(%) 
Ag6940, 
Run 

1278700428 


Adipose _/ 


0.0 


Renal ca.TK-30 


|2.6 


Melanoma* Hs688(A).T 


1.5 


Bladder |3.l 


Melanoma* Hs688(B).T j7.5 


Gastric ca. (liver met.) NC1-N87 _ j 1 .3 


Melanoma* Ml 4 


6.3 


Gastric ca. KATO 111 


29.9 


Melanoma* LOXIMV1 


9.7 


Colon ca. SW-948 


|0.7 


Melanoma* SK-MEL-5 


0.8 


Colon ca. SW480 


33.4 


Squamous cell carcinoma SCC-4 


100.0 


Colon ca.* (SW480 met) SW620 j 1 .9 


Testis Pool 


0.0 


Colon ca. HT29 


p — 


Prostate ca * (bone met) PC-3 


7.0 


Colon ca. HCT-116 


9.7 


Prostate Pool 


0.0 


Colon ca. CaCo-2 


8.1 


Placenta J 


0.0 


Colon cancer tissue 


0.0 


Uterus Pool _J 


2.9 


Colon ca. SW1116 


0.8 | 


Ovarian ca. OVCAR-3 


10.6 


Colon ca. Cblo-205 


0.0 


Ovarian ca. SK-OV-3 i 


9.7 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR-4 j 


7.3 


Colon Pool 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Small Intestine Pool 


0.0 


Ovarian ca. IGROV-1 j 


6.6 


Stomach Pool 


0.0 


Ovarian ca. OVCAR-8 jO.O 


Bone Marrow Pool 


2.0 


Ovary j 


0.0 


Fetal Heart : 


0.0 


Breast ca. MCF-7 }l4. l 


Heart Pool \ 


0.0 


Breast ca. MDA-MB-23 1 8.2 


Lymph Node Pool 


1.2 


Breast ca. BT 549 ] 


22.1 


Fetal Skeletal Muscle 


0.0 


Breast ca. T47D j 


0.0 


Skeletal Muscle Pool 


2.1 


Breast ca. MDA-N j 


14.4 


Spleen Pool 


0.0 
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Breast Pool 


0.0 


Thymus Pool 


4.0 


Trachea 


0.0 


CNS cancer (glio/astro) U87-MG 


18.2 


Lung 


0.0 


CNS cancer (glio/astro) U-l 1 8-MG 


8.4 


Fetal Lung 


0.0 


CNS cancer (neuro;met) SK-N-AS 


0.0 


Lungca.NCI-N417 


19.5 


CNS cancer (astro) SF-539 


18.3 


Lung ca. LX-1 


0.0 


CNS cancer (astro) SNB-75 


5.1 


Lung ca. NCI-H146 


9.9 


CNS cancer (glio) SNB-19 


3.0 


Lung ca. SHP-77 


14.6 


CNS cancer (glio) SF-295 


0.0 


Lung ca. A549 


4.0 


Brain (Amygdala) Pool 


0.0 


Lungca.NCl-H526 


6.8 


Brain {cerebellum) 


0.0 


Lung ca. NCI-H23 


80.1 


Brain (fetal) _ _ 


0.5 


Lung ca. NCI-H460 


0.0 


Brain (Hippocampus) Pool 


0.0 


Lung ca. HOP-62 


0.0 


Cerebral Cortex Pool 


0.0 


Lung ca. NCI-H522 J 


0.0 


Brain (Substantia nigra) Pool 


0.0 


Liver 


0.0 


Brain (Thalamus) Pool 


0.0 


Fetal Liver 


0.0 


Brain (whole) 


0.0 


Liver ca. HepG2 


0.0 


Spinal Cord Pool 


0.0 


ICidnev Pool 


1.3 


Adrenal Gland 


0.0 


Fetal Kidney 


0.8 


Pituitary gland Pool 


0.0 


Renal ca. 786-0 


4.2 


Salivary Gland __ 


0.0 


Renal ca. A498 


0.9 : 


Thyroid (female) 


0.0 


Renal ca. ACHN 


0.0 


Pancreatic ca. CAPAN2 


5.7 


Renal ca.UO-31 


1.2 


Pancreas Pool 


1.6 



General_screening_panel_vl.6 Summary: Ag6940 Highest expression of this 
gene is detected in squamous cell carcinoma SCC-4 cell line (CT=32). In addition, 
moderate to low levels of expression of this gene is seen mainly in number of cancer cell 
5 lines derived from lung, gastric, colon and brain cancers. Therefore, expression of this gene 
may be used as diagnostic marker to detect the presence of squamous cell carcinoma, lung, 
gastric, colon, and brain cancer. Furthermore, therapeutic modulation of this gene or its 
protein product may be Useful in the treatment of these cancers. 

1 0 M. NOV20 CGS9323-02 and CG59323-03: TP53BP2: tumor protein p53-binding 
protein (ASSP) -like protein. 

Expression of gene CG59323-02 and CG59323-03 was assessed using the 
primer-probe set Ag6327, described in Table MA. Results of the RTQ-PCR runs are shown 
in Tables MB, MC, MD and ME. 
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Table MA. Probe Name Ag6327 



Primers 




Length 


Start 
Position 


SEQ ID 
No 


Forward 


5 ' -atgaggttgatgacccaagc-3 ' 


20 


2897 


103 


Probe 


TET-5 ' -tgcccaatgatgaaggcatcacg-3 ' -TAMRA 


23 


2918 


104 


Reverse 


5 ' -acacacagcattgtgaagagc-3 1 


21 


2941 


105 



Table MB. CNS neurodegeneration vl.O 



Tissue Name 


Rel. 

:£,Xp.l /o) 

Ag6327, 

j* to J 

Run 

1259045579 


f 

J 

: 

! 

i 


issue Name 


Kel. 

Exp.(%) 
Ag6327, 
Run 

259045579 


AD 1 Hippo 


(I.. 7 


jControl (Path) 3 Temporal Ctx 


53.6 


AD 2 Hippo 


188.9 


JControl (Path) 4 Temporal Ctx 


23.2 


AD 3 Hippo 


I 4 - 4 


}AD 1 Occipital Ctx 


14.8 


AD 4 Hippo 


J25.9 


J AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


| 35 -. 8 


;AD 3 Occipital Ctx 


6.0 


AD 6 Hippo _ 


148.0 


JAD 4 Occipital Ctx 


48.3 


Control 2 Hippo 


[19.9 


1 
■i 


AD 5 Occipital Ctx _ 


24.5 


Control 4 Hippo 


17.7 


;AD 6 Occipital Ctx 


17.9 


Control (Path) 3 Hippo 


52.9 


jControl 1 Occipital Ctx 


4.6 


AD 1 Temporal Ctx 


17.4 




Control 2 Occipital Ctx 


22.1 


AD 2 Temporal Ctx 


iioo.o 




Control, 3 Occipital Ctx 


18.0 


AD 3 Temporal Ctx 




jControl 4 Occipital Ctx 


8.6 


AD 4 Temporal Ctx 


:65.5 


jControl (Path) 1 Occipital Ctx 


43.2 


AD 5 Inf Temporal Ctx 


!44.4 


jControl (Path) 2 Occipital Ctx 


6.6 


AD 5 SupTemporal Ctx 


{38.4 


iControl (Path) 3 Occipital Ctx 


35.4 


AD 6 Inf Temporal Ctx 




^Control (Path) 4 Occipital Ctx 


8.0 


AD 6 Sup Temporal Ctx 


i64.2 


jControl 1 Parietal Ctx 


10.8 


Control 1 Temporal Ctx 


|12.9 


JControl 2 Parietal Ctx 


39.8 


Control 2 Temporal Ctx 


It 7 - 4 


jControl 3 Parietal Ctx 


12.4 


Control 3 Temporal Ctx 


_|18.6 


i 


Control (Path) 1 Parietal Ctx 


35.1 


Control 4 Temporal Ctx 


il0.9 


jControl (Path) 2 Parietal Ctx 


14.8 


Control (Path) 1 Temporal Ctx 


j41.2 


jControl (Path) 3 Parietal Ctx 


43.5 


Control (Path) 2 Temporal Ctx 


|28.5 


jControl (Path) 4 Parietal Ctx 


20.6 


Table MC. General 


screening Danel vl.5 







Rel. 




Rel. 




Exp.(%) 




Exp.(%) 


Tissue Name 


Ag6327, 


issue Name 


Ag6327, 




Run 




Run 


! 


259139893 





259139893 


lAdipose 


16.7 


Renal ca.TK-10 , 


100.0 
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Melanoma* Hs688(A).T 


12.1 Bladder 


14.1 


Melanoma* Hs688(B).T 


15.0 f 


3astricca. (liver met.) NCI-N87 j 


29.9 


Melanoma* M14 


43.2 < 


3astric ca. K.ATO III _J 


45.4 


Melanoma* LOXIMVI 


22.4 jColon ca. SW-948 


2.9 


Melanoma* SK-MEL-5 


17.2 Colon ca. SW480 


19.9 


Squamous cell carcinoma SCC-4 


1 8.4 jColon ca.* (SW480 met) SW620 


16.0 


Testis Pool 


11.0 jColonca. HT29 


5.6 


Prostate ca.* (bone met) PC-3 


21.2 jColon ca. HCT-1 16 


19.6 


Prostate Pool 


6 6 jColon ca. CaCo-2 


11.1 


Placenta 


2 5 {Colon cancer tissue 


9.4 


Uterus Pool 


5.3 'Colon ca. SW11 16 


3.2 


Ovarian ca. OVCAR-3 


8 8 jColon ca. Colo-205 


3.2 


Ovarian ca. SK-OV-3 


25.3 |Co!on ca. SW-48 


5.0 


OvarFan ca. OVCAR-4 


36.3 jColon Pool 


8.8 


Ovarian ca.OVCAR-5 


23.2 jSmall Intestine Pool 


7.1 


Ovarian ca. 1GROV-1 


14.7 jStomachPool 


7.7 


rw;*n ™ OVCAR-8 jo.6 tBone Marrow Pool 


3.6 


Ovary jl2;7 _ \ 


Fetal Heart 


8.8 


[Breast ca. MCF-7 |20.9 


Heart Pool _ im 


3.8 


tsreasi ca. ivi jvi o-z. j j 


1 6.4 jLymph Node Pool 


8.4 


Breast ca! _ BT 549 


40.1 jFetal Skeletal Muscle 


4.9 


Breast ca. T47D 


6.8 jSkeletal Muscle Pool 


18.7 


Breast ca.MDA-N 


5.8 jSpleen Pool ^ 


7.0 


Breast Pool 


1 1 .3 jThymus Pool 


8.2 


Trachea 


8.8 jCNS cancer (glio/astro)U87-MG 


7.5 


Lun S -. - 


2.5 jCNS cancer (glio/astro) U-l 1 8-MG 


17.7 


Fetal Lung 


69.7 jCNS cancer (neuro;met) SK-N-AS 


36.6 


Lungca.NCl-N417 ; 


3.7 jCNS cancer (astro) SF-539 


5.8 


Lungca. LX-1 


15.5 j 


CNS cancer (astro) SNB-75 


27.5 


Lung ca.NCl-H 146 _ _ 


48.3 ; 


CNS cancer (glio)SNB- 19 


14.8 


Lung ca. SHP-77 


24.1 j 


CNS cancer (glio) SF-295 


33.2 


Lung ca. A549 


13.8 


Brain (Amygdala) Pool 


13.8 


Lung ca. NCI-H526 


3.8 


Brain (cerebellum) ^ 


50.0 


Lungca. NC1-H23 


20.0 


Brain (fetal) 


14.8 


Lung ca. NCI-H460 


18,9 


Brain (Hippocampus) Pool 


14.8 


Lung ca. HOP-62 


26.8. 


Cerebral Cortex Pool 


21.5 


lungca. NCI-H522 


28.9 


Brain (Substantia nigra) Pool 


15.7 


|Liver 


0.6 


Brain (Thalamus) Pool 


26.6 


iFetal Liver 


i . . . - 

25.0 


Brain (whole) 


25.3 


jLiver ca. HepG2 


8.4 •' 


Spinal Cord Pool 


13.4 


: Kidney Pool 


5.0 


Adrenal Gland 


O.J 


•Fetal Kidney _ 


27/7 


Pituitary gland Pool 


1.6 


[Renal ca. 786-0 


54.7 


Salivary Gland 


2.1 


: Renal ca. A498 


19.1 


Thyroid {female) 


13.1 
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Renal ca. ACHM 


20.3 jPancreatic ca. CAPAN2 1 


9.2 


Renal ca. UO-3 1 


35.4 jPancreas Pool 1 


1.6 


Table MD.Panel4.lD 


Tissue Name 


Rel. 
Exp.O 
Ag6327, 
Run 

259181431 


Tissue Name 

! ■■ — ■ - 


Rel. 

Exd.(%) 
Ag6327, 
Run 

259181431 


Secondary Thl act 


11.7 


HUVECIL-lbeta 


9.8 


^prnnrlarv Th2 art 


20.6 


HUVEC I FN gamma : 


8.7 


Secondary Trl act 


3.1 


HUVEC TNF alpha + 1FN gamma 


1.6 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 _ 


i .z 


Secondary Th2 rest 


0.2 jHUVECIL-il 


A 1 


Secondary Trl rest 


0;0 jLung Microvascular EC none 


9.5 . 


Primary Thl act 


jLung Microvascular EC TNFalpha 
0,1 j+JL-lbeta 


2.9 


Primary Th2 act 


14.6 


Microvascular Dermal EC none 


0.8 


Primary Trl act 


11.0 


Microvascular Dermal EC 
TNFalpha + IL-1 beta 


3.5 


Primary Thl rest 


0.3 


Bronchial epithelium TNFalpha + 
ILlbeta 


4.8 


Primary Th2 rest 


0.5 


Small airway epithelium none 


2.1 


Primary Trl rest 


0.3 


Small airway epithelium TNFalpha 
+ 1L-Ibeta 


8.3 


CD45RA CD4 lymphocyte act 


16.4 


Coronary artery SMC rest 


o.u 


CD45RO CD4 lymphocyte act 

— : — : - — j 


b jCoronary artery SMC TNFalpha + 
198 jlL-lbeta _ 


10.0 


CD8 lymphocyte act 


1 .9 ! Astrocytes rest 




Secondary CDS lymphocyte rest 


8.0 


Astrocytes TNFalpha + IL-1 beta 


1 4 


Secondary CD8 lymphocyte act 


0.5 


KU-812 (Basophil) rest 


J1.7 


CD4 lymphocyte none 


0.4 


KU-8 12 (Basophil) 
PMA/ionomycin 


40.9 


2ry Th 1 /Th2/Trl _anti-CD95 
CH11 


0.6 


CCD] 106 (Keratinocytes) none 


5.9 


LAK cells rest 


1 0.9 


CCD1 106 (Keratinocytes) 
TNFalpha + JL-1 beta 


14 9 


LAK cells IL-2 


2.1 


Liver cirrhosis 


4.5 


LAK cells IL-2+IL-12 " |6.4 


NC1-H292 none 


8.2 


LAK cells IL-2+1FN gamma 33.9 ^ 


NC1-H292 1L-4 


7.1 


LAK cells IL-2+IL- 18 ji.4 


NCI-H292 IL-9 


11.0 


LAK cells PMA/ionomycin llOO.O 


NC1-H292 1L-13 


13.1 


NK Cells 1L-2 rest |l6.0 


NCI-H292 I FN gamma 


5.5 


Two Way MLR 3 day {3:6 


HPAEC none 


2.0 


Two Way MLR 5 day j0.4 


HP A EC TNF alpha + IL-1 beta 


10.6 


Two Way MLR 7 day j2.0 


Lung fibroblast none 


7.7 
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J " " I " ~"2 ' , . -^. r 



— — ' — ■ J' 

PBMC rest j 


0.6 


1 nno fibroblast TNF aloha + 1 L- 1 
beta 


9.3 


PBMC PWM 


3.7 


Lung fibroblast IL-4 


[4.8 


PBMC PHA-L ;! 


2.1 


Lung fibroblast 1L-9 


to 


ivainos \d cenj nunc 




I nno fibroblast IL-13 


]0.7 


Ramos (B cell) ionomycin I ' 


7.7 


Lung fibroblast I FN gamma 


|9.0 


B lymphocytes PWM j. 


5.9 


Dermal fibroblast LLDIU/U rest 


lo ^ 

I 9 - 5 


B lymphocytes CD40L and IL-4 ! 


).6 


Dermal fibroblast CCD 1 070 TNF 
alpha 


! 

!l9.2 

t — 


EOL-1 dbcAMP 


10.4 


Dermal fibroblast CCD 1070 IL-1 

Dcla 


jl4.8 


CAT 1 A U ~ A \A P 

PMA/ionomycin 


1.2 


Dermal fibroblast IFN gamma 


j 

r 


Dendritic cells none j 


5.2 


Dermal fibroblast IL-4 


|9.4 


Dendritic cells LPS 1 


1.5 


Dermal Fibroblasts rest 


{3.7 


Dendritic cells anti-CD40 1 


LI 


Neutrophils TNFa+LPS 


!l0.5 


Monocytes rest j ( 


).5 


Neutrophils rest 


|3.3 


Monocytes LPS {. 


56-9 


Colon 




Macrophages rest Ji 


>.l jLung 


i0.7 


Macrophages LPS |3:8 


Thymus 


J0.9 


HUVEC none ]5.6 


Kidney 


|5.1 


HUVEC starved ]6.5 


\ - 
• 


Table ME. Panel CNS 


1.1 








Tissue Name 


!Rel. 
|Exp.(%) 
JAg6327, 
jRun 

5259229795 


iRel. 

;!Exp.(%) 

Tissue Name iAg6327, 

'Run 

[259229795 


Cing Gyr Depression? 


jll.6 





BA17PSP2 


6.3 


Cing Gyr Depression 


jlO.O 




BAI7PSP 


25.0 


Cing Gyr PSP2 


35-2 




BA17 Huntington r s2 


8.7 


Cing Gyr PSP 


119.3 




BA 17 Huntington's 


12.2 


Cing Gyr Huntington's2 


|13.9 


■i 


BA17Parkinson>2 


11.0 


Cing Gyr Huntington's 


J40.9 




BA 1 7 Parkinson's 


43.2 


«| Cing Gyr Parkinson's2 


|19.9 




BA 17 Alzheimer^ 


1.7 


Cing Gyr Parkinson's 


164.2 


lBA17Cohtrol2 


13.1 


Cing Gyr Alzheimer's2 




iBA 17 Control 


24.0 


Cing Gyr Alzheimer's 


j26.1 


l6A9 Depression^ 


11.9*""'" 


Cing GyrContro!2 


|9.3 


|BA9 Depression 


6.0 | 


Cing Gyr Control 


[47.(5 


! 


BA9PSP2 jl.6 


Temp Pole Depression2 


.9.9 


|BA9PSP ; \ 


10.7 


Temp Pole PSP2 


. ... 3,5 


|BA9 Huntington's2 ; 


17.6 


Temp Pole PSP 


5.3 


\ 
i 


BA9 Huntington's 136.6 


Temp Pole Huntington's 


13.2 


i 
1 


BA9 Parkinson's2 |28.7 j 
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Temp Pole Parkinson s2 


1 1 1 A 

[1 1.0 


D A O Darl tncnn'c 

bAy rarKinbon b 


54.0 


Temp Pole Parkinson's 


1/11 C 

4] .5 


D A Q A 1 tIi^ i m^r'c'? 

da7 /Mzncimer ^z, 


5,1 


Temp Pole Alzheimer s2 


rrr 

]5.8 


DAQ A l7rtpimpr'c 


5.6 


Temp Pole Alzheimer s 


£J , 


Dn7 ooniruiz 


29.3 


Temp Pole Control2 


w — 


dAV control 




Temp Pole Control 


io.5 


DAI Honropcinn 

bA / repression 


1 1 0 


Glob Palladus Depression _ 


iLL ' 


D a 7 pCp? 
Dn / Y Of Z 


20.4 


Glob Palladus PSP2 


C A 

P- 4 


DAT DCP 


47 0 


Glob Palladus PSP , 


pi 


D A "7 Uiinti'nafAn'cO 

dA / nuniingion sz 


JU.7 


Glob Palladus Parkinson's2 


10.7 


BA / Huntington s 


16 1 
JO. 1 


Glob Palladus Parkinson's 


r 

100.0 


bA / rarKinson sz 


1 J .J 


Glob Palladus Alzheimer*s2 


8.3 


BA7 Parkinson's 


7S 1 


Glob Palladus Alzheimer's 


17.0 


BA7 Alzheimer^ 


H.J 


Glob Palladus Control 


H 


BA7 Control 


0 0 


Glob Palladus Control 


17.7 


BA7 Control 




Sub Nigra Depression2 


5.5 jBA4 Depression2 _ 


v....."V. 


Sub Nigra Depression 


7.1 |BA4 Depression 


15.2 


Sub Nigra PSP2 


|2.6 ! 


BA4 PSP2 


12.9 


Sub Nigra Huntington's2 


18.8 {BA4PSP ^ 




Sub Nigra Huntington's 


39.8 JBA4 HuntingtoiVs2 |5.2 


Sub Nigra Parkinson's2 ^ 


41.5 jBA4 Huntington's 


19.5 


Sub Nigra Alzheimer sz 


6.4 jBA4 Parkinson's2 


14.5 


Sub Nigra Control2 


19.6 ■{ 


BA4 Parkinson's 


58.6 


Sub Nigra Control 


43.5 


BA4 Alzheimer's2 


[2.5 


BA17 Depression2 


10.2 ! 


BA4Control2 10 ; 8_ 


BA 17 Depression ! 


1 1 .2 jBA4 Control 


{12.7 



CNS_neurodegenerationjvl.O Summary: Ag6327 This panel confirms the 
expression of this gene at low levels in the brain in an independent group of individuals. 
This gene is found to be slightly upregulated in the temporal cortex of Alzheimer's disease 
5 patients. Therefore, therapeutic modulation of the expression or function of this gene may 
decrease neuronal death and be of use in the treatment of this disease. 

General_screeningj>anel_vl.5 Summary: Ag6327 Highest expression of this 
gene is detected in a renal cancer TK-10 cell line (CT=28.9). Moderate levels of expression 
of this gene is also seen in cluster of cancer cell lines derived from pancreatic, gastric, 
1 0 colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and 
brain cancers. Thus, expression of this gene could be used as a marker to detect the 
presence of these cancers. Furthermore, therapeutic modulation of the expression or 
function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung, 
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liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at 
moderate to low levels in pancreas, adipose, adrenal gland, thyroid, pituitary gland, skeletal 
5 muscle, heart, fetal liver and the gastrointestinal tract. Therefore, therapeutic modulation of 
the activity of this gene may prove useful in the treatment of endocrine/metabolically 
related diseases, such as obesity and diabetes. 

In addition, this gene is expressed at moderate levels in ail regions of the central 
nervous system examined, including amygdala, hippocampus, substantia nigra, thalamus, 
1 0 cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation of this gene 
product may be useful in the treatment of central nervous system disorders such as 
Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 

Interestingly, this gene is expressed at much higher levels in fetal (CTs=29-31) 

1 5 when compared to adult lung and liver <CT=34-36). This observation suggests that 
expression of this gene can be used to distinguish fetal from adult lung and liver. In 
addition, the relative overexpression of this gene in fetal tissue suggests that the protein 
product may enhance lung and liver growth or development in the fetus and thus may also 
act in a regenerative capacity in the adult. Therefore, therapeutic modulation of the protein 

20 encoded by this gene could be useful in treatment of lung and liver related diseases. 

Panel 4.1D Summary: Ag6327 Highest expression of this-gene is detected in 
PMA/ionomycin treated LAK cells (CT=27.8). Lower levels of expression of this gene is 
also seen in resting and cytokine treated LAK cells. These cells are involved in tumor 
immunology and cell clearance of virally and bacterial infected cells as well as tumors. 

25 Therefore, modulation of the function of the protein encoded by this gene through the 

application of a small molecule drug or antibody may alter the functions of these cells and 
lead to improvement of symptoms associated with these conditions. 

Moderate to low levels of this gene is also seen in activated polarized, memory and 
naive T cells, IL-2 treated NK cells, two way MLR, activated PBMC cells, Ramos B cells, 

30 B lymphocytes, eosinophils, dendritic cells, activated mpnocytes, macrophages, endothelial 
cells, bronchial and small airway epithelium, mucoepidermoid^ells, astrocytes, basophils, 
keratinocytes, lung and dermal fibroblasts, neutrophils and normal tissues represented by 
lung, thymus and kidney. Therefore, therapeutic modulation of this -gene product may 
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ameliorate symptoms/conditions associated with autoimmune and inflammatory disorders 
including asthma, allergies, inflammatory bowel disease, lupus erythematosus, psoriasis, 
rheumatoid arthritis, and osteoarthritis. 

Panel CNS_L1 Summary: This panel confirms the expression of this gene at low 
levels in the brains of an independent group of individuals. Please see Panel 1.5 for a 
discussion of the potential utility of this gene in treatment of central nervous system 
disorders. 

Example D: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

Variant sequences are also included in this application. A variant sequence can 
include a single nucleotide polymorphism (SNP). A SNP can, in some instances, be 
referred to as a M cSNP M to denote that the nucleotide sequence containing the SNP 
originates as a cDN A. A SNP can arise in several ways. For example, a SNP may be due to 
a substitution of one nucleotide for another at the polymorphic site. Such a substitution can 
be either a transition or a transversion. A SNP can also arise from a deletion of a 
nucleotide or an insertion of a nucleotide, relative to a reference allele. In this case, the 
polymorphic site is a site at which one allele bears a gap with respect to a particular 
nucleotide in another allele. SNPs occurring within genes may result in an alteration of the 
amino acid encoded by the gene at the position of the SNP. Intragenic SNPs may also be 
silent, when a codon including a SNP encodes the same amino acid as a result of the 
redundancy of the genetic code. SNPs occurring outside the region of a gene, or in an 
intron within a gene, do not result in changes in any amino acid sequence of a protein but 
may result in altered regulation of the expression pattern. Examples include alteration in 
temporal expression, physiological response regulation, cell type expression regulation, 
intensity of expression, and stability of transcribed message. 

SeqCalling assemblies produced by the exon linking process were selected and 
extended using the following criteria. Genomic clones having regions with 98% identity to 
all or part of the initial or extended sequence were identified by BLASTN searches using 
the relevant sequence to query human genomic databases. The genomic clones that 
resulted were selected for further analysis because this identity indicates that these clones 
contain the genomic locus for these SeqCalling assemblies. These sequences were 
analyzed for putative coding regions as well as for similarity to the known DNA and 
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protein sequences. Programs used for these analyses include Grail, Genscan, BLAST, 
HMMER, FASTA, Hybrid and other relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those'regions. Such SeqCalling sequences may have 
5 overlapped with regions defined by homology or exon prediction. They may also be 
included because the location of the fragment was in the vicinity of genomic regions 
identified by similarity or exon prediction that had been included in the original predicted 
sequence. The sequence so identified was manually assembled and then may have been 
extended using one or more additional sequences taken from CuraGen Corporation's human 
10 SeqCalling database. SeqCalling fragments suitable for inclusion were identified by the 
CuraTools™ program SeqExtend or by identifying SeqCalling fragments mapping to the 
appropriate regions of the genomic clones analyzed. 

The regions defined by the procedures described above were then manually 
integrated and corrected for apparent inconsistencies that may have arisen, for example, 
1 5 from miscalled bases in the original fragments or from discrepancies between predicted 
exon junctions, EST locations and regions of sequence similarity, to derive the final 
sequence disclosed herein. When necessary, the process to identify and analyze SeqCalling 
assemblies and genomic clones was reiterated to derive the full length sequence (Alderborn 
et al., Determination of Single Nucleotide Polymorphisms by Real-time Pyrophosphate 
20 DNA Sequencing. Genome Research. 10 (8) 1249-1265, 2000). 

Variants are reported individually but any combination of all or a select subset of 
variants are also included as contemplated NOVX embodiments of the invention. 

NOV2 CG1261 19-02 SNP data: 

CGI 261 19-02 has 2 SNP variants, whose variant positions for its nucleotide and 
25 amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CG1261 19-02 variant differ as shown in Table DJ. 



Table DJ. cSNP and Coding Variants for CG1261 19-02. 


Variant 


Nucleotides 


Amino Acids . 


Position 


Initial 


Modified 


Position , 


Initial 


Modified 


13380802 


99 


T 


C 


30 


Ala 


Ala 


13380813 


140 


A 


C 


44 


Asp 


Ala 
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NOV3 CG137623-01 SNP data 

CG 1 37623-0 1 has 2 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 37623-01 variant differ as shown in Table DB. 



Table DB. cSNP and Coding Variants for CG137623-01. 



Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380806 


407 


T 


C 


64 


Leu 


Pro 


13380805 


588 


T 


C 


124 


Thr 


Thr 



NOV5 CG143198-01 SNP data: 

CGI 43 198-01 has 2 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CG143198-01 variant differ as shown in Table DC. 



Table DC. cSNP and Coding Variants for CG143198-01. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


eg] 11.5225 


209 


G 


T 


70 


Gly 


Val 


egl J 1.5224 


212 


G 


T 


71 


Arg 


He 



NOV6 CG144756-01 SNP data: 

CG144756-01 has 1 SNP variant, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 44756-01 variant differ as shown in Table DD. 



Table DD. cSNP and Coding Variants for CG144756-01. 


Variant 


Nucleotides 


Amino Acids < 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380801 


480 


C 


T 


153 ! 


Leu 


Leu 
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NOV7 CGJ45473-01 SNP data: 

CG 145473-01 has 2 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 45473-01 variant differ as shown in Table DE. 



Table DE. cSNP and Coding Variants for CG145473-01. 


Variant 


Nucleotides 


Amino Acids 




Position 


Initial 


Modified 


Position 


Initial 


Modified 


clOO.13 


459 


T 


C 


131 


Met 


Thr 


13380809 


781 


C 


T 


238 


Ser 


Ser 



NOV9 CG146452-01 SNP data: 

CGI 46452-01 has 3 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
] 0 nucleotide sequence of the CG 1 46452-0 1 variant differ as shown in Table DF. 



Table DF. cSNP and Coding Variants for CG146452-01. 




Nucleotides 


Amino Acids 




Variant 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13377204 


52 


A 


G 


0 






13377208 


334 


T 


A 


93 


Ser 


Thr 


13377209 


385 


C 


T 


110 


Leu 


Leu 



15 



NOV11 CG147048-01 SNP data: 

CG147048-01 has 6 SNP variants, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 47048-01 variant differ as shown in Table DG. 



Table DG. cSNP and Coding Variants for CG147048-01. 


Variant 


Nucleotides 




t 


Amino Acids : 




Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380827 


40 


A 


G 


14; 


Thr 


Ala 


13380828 


45 


T 


C 


15 




Cys 


13380829 


379 


C 


T 


127 


His 


Tyr 
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13380830 


406 


C 


G 


136 


His 


Asp 


13380831 


484 


G 


A 


162 


Gly 


Arg 


13380832 


1151 


T 


C 


384 


Phe 


Ser 



NOV12 CG147246-01 SNP data: 

CG147246-01 has 1 SNP variant, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
5 nucleotide sequence of the CGI 47246-01 variant differ as shown in Table DH. 



Table DH. cSNP and Coding Variants for CG147246-0L 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380833 


435 


C 


T 


145 


Asp 


Asp 



NOV16 CG150951-01 SNP data 

CGI 5095 1-01 has 1 SNP variant, whose variant positions for its nucleotide and 
10 amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CGI 5095 1-01 variant differ as shown in Table DA. 



Table DA. cSNP and Coding Variants for CG150951-01. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381070 


454 


A 


G 


98 


Glu 


Gly 



NOV20 CG59323-02 SNP data: 

1 5 CG59323-02 has 2 SNP variants^ whose variant positions for its nucleotide and 

amino acid sequences is numbered according to SEQ ID NOs: and , respectively. The 
nucleotide sequence of the CG59323-02 variant differ as shown in Table DL 



Table DI. cSNP and Coding Variants for CG59323-02. 


Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13380818 


2843 


A 


G 


758 


Asp 


Gly 


13380819 


2996 


A 


G 


809 


Glu 


Gly 
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Example E: Protein Interactions in the DAPK3 (zip kinase) Signaling Pathway 
Novel associations between Death Associated Protein Kinase 3 ("DAPK3") 
proteins and DAPK3 interacting polypeptides ("DAPK-IP"), and the nucleic acids that 
5 encode them, are described, as are various diseases or pathologies associated with DAPK3 
and DAPK-IP protein complexes ("DAPK:DAPK-IP"). The DAPK-IP proteins, 
polypeptides and their cognate nucleic acids were identified by Curagen Corporation in 
certain cases. The DAPK-IP and any variants thereof, are suitable as diagnostic markers, 
targets for an antibody therapeutic and targets for a small molecule drugs. As such the 

1 0 current invention embodies the use of recombinantly expressed and/or endogenously 
expressed DAPK:DAPK-IP protein complexes in various screens to identify such 
therapeutic antibodies and/or therapeutic small molecules. 

DAPK3 is a serine/threonine kinase, designated ZIP kinase, that mediates apoptosis. 
ZIP kinase contains a leucine zipper structure at its Oterminus, and a kinase domain at its 

1 5 N-terminus. ZIP kinase physically binds to ATF4, a member of the activating transcription 
factor/cyclic AMP-responsive element-binding protein (ATF / CR€B) family, through 
interaction between their leucine zippers. The leucine zipper domain is necessary for the 
homodimerization of ZIP kinase as well as for the activation of kinase. An immunostaining 
study showed that ZIP kinase localizes in the nuclei. Overexpression of intact ZIP kinase 

20 (but not catalytically inactive kinase mutants) led to the morphological changes of 

apoptosis in NIH 3T3 cells, suggesting that the cell death-inducing activity of ZIP kinase 
depends on its intrinsic kinase activity. Interestingly, the catalytic domain of ZIP kinase is 
closely related to that of death-associated protein kinase (DAP kinase), which is a mediator 
of apoptosis induced by gamma interferon. Therefore, both ZIP and DAP kinases represent 

25 a novel kinase family, which mediates apoptosis through their catalytic activities. PMID: 
9488481 The ZIPK gene was mapped to 19ql3.3 by fluorescence in situ hybridization and 
by polymerase chain reaction-based analyses with both a human/rodent monochromosomal 
hybrid eel 1 panel and a radiation hybrid mapping panel, 

ATF4(CREB2) is a stress-inducible gene. The bZIP domain of ATF4 forms a 

30 heterbdimer with the bZIP domain of C/EBP beta that binds the cAMP response element, 
but not CCAAT box DNA, with high affinity, the basic region of ATF4 has a higher 
alpha-helical propensity than that of C/EBP beta. The degree of ordering of the basic region 
and the fork and the dimerization properties of the leucine zipper combine to distinguish 
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the structurally similar bZIP domains of ATF4 and C/EBP beta with respect to DNA target 
sequence. PMID: 11018027 

CCAAT/enhancer binding protein-delta ("CEBPD") is important in the 
transcriptional activation and regulation of genes involved in immune and inflammatory 
responses. It may also play an important role in the regulation of the several genes 
associated with activation and /or differentiation of macrophages. 

Gaddl 53, also known as chop, encodes a member of the CCAAT/enhancer-binding 
protein (C/EBP) transcription factor family and is transcriptionally activated by cellular 
stress signals. GADD153 inhibits the DNA-binding activity of CEBPD by forming 
heterodimers that cannot bind DNA. Dysregulation of GADD153 is seen in a form of 
myxoid liposarcoma. Arsenite treatment of rat pheochromocytoma PCI 2 cells results in the 
biphasic induction of Gaddl 53 mRNA expression, controlled in part through binding of 
C/EBPbeta and two uncharacterized protein complexes to the C/EBP-ATF (activating 
transcription factor) composite site in the Gaddl 53 promoter. 

Components of these additional complexes are two ATF/CREB (cAMP- 
responsive-element-binding protein) transcription factors having differential binding 
activities dependent upon the time of arsenite exposure. During arsenite treatment of PC 12 
cells, enhanced binding of ATF4 to the C/EBP-ATF site at 2 h was observed as Gaddl 53 
mRNA levels increased, and enhanced binding of ATF3 complexes at 6 h was observed as 
Gaddl 53 expression declined. ATF4 activates, while ATF3 represses, Gaddl 53 promoter 
activity through the C/EBP-ATF site. ATF3 also repressed ATF4-mediated transactivation 
and arsenite-induced activation of the Gaddl 53 promoter. Results suggest that numerous 
members of the ATF/CREB family are involved in the cellular stress response, and that 
regulation of stress-induced biphasic Gaddl 53 expression in PCI 2 cells involves the 
ordered, sequential binding of multiple transcription factor complexes to the C/EBP-ATF 
composite site. PMID: 1 0085237 : 

CHOP/gaddl53 is a transcription factor induced by cellular stresses such as UV 
light, genotoxic agents, and protein misfolding in the endoplasmic reticulum. These stresses 
induce CHOP expression, and at the same time cause cellular apoptosis. CHOP can directly 
induce apoptosis. A GFP-tagged CHOP vector, ectopically overexpressed in several cell 
types (3T3 fibroblasts, keratinocytes, and HeLa cells), caused apoptosis as defined by 
morphology, DNA fragmentation, and FACS analysis. Apoptosis was quantified using a 
rapid fluorescence assay that measures the signal from cells collected in culture 
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supernatants. Simultaneous overexpression of CHOP and p38 significantly augmented 
apoptosis. However, although p38 kinase clearly modulated the activity of full-length 
CHOP, it was not absolutely required. Deletion mapping experiments showed that the bZIP 
region of CHOP stimulates apoptosis to nearly the same extent as wild-type CHOP. Thus, 
5 while the ami no-terminal region of CHOP serves an important modulatory role (i.e., 

regulation by p38), the underlying apoptosis-inducing activity of CHOP resides within the 
bZIP region of the molecule. PMID: 11426938 

Hepatitis delta virus (HDV) is a pathogenic human virus whose RNA genome and 
replication cycle resemble those of plant viroids. However, viroid genomes contain no open 

10 reading frames, whereas HDV RNA encodes a single protein, hepatitis delta antigen 
(HDAg), which is required for viral replication. A cellular gene whose product interacts 
with HDAg has been identified, and this interaction was found to affect viral genomic 
replication in intact cells. DNA sequence analysis revealed that this protein, termed 
delta-interacting protein A (DIPA), is a cellular homolog of HDAg. These observations 

1 5 demonstrated that a host gene product can modulate HDV replication and suggested that 
HDV evolved from a primitive viroid-like RNA through capture of a cellular transcript. 
PMID: 8810253 

The CEBPD inducible protein has an immunoglobulin ("Ig") domain as determined 
by Pfam analysis, and is predicted to be cytoplasmic. Ig domains are important mediators 

20 of protein-protein interactions. The interaction of CEBPD with ATF4 could indicate a role 
in ATF4-dependent transcription in response to cellular stress or cell proliferation. 

In pancreatic acinar cells, the HOX-Iike factor PDX1 acts as part of a trimeric 
complex with two TALE class homeodomain factors, PBXlb and MEIS2b. The complex 
binds to overlapping half-sites for PDXl and PBX. The trimeric complex activates 

25 trahscription in cells to a level about ah order of magnitude greater than PDX1 alone. The 
N-terminal PDX1 activation domain is required for detectable transcriptional activity of the 
complex, even though PDX1 truncations bearing only the PDX1 C-terminal homeodomain, 
and pentapeptide motifs can still participate in forming the trimeric complex. The 
conserved N-terminal PBC-B domain of PBX, as well as its homeodomain, is required for 

30 both complex formation and transcriptional activity. Only the N-terminal region of MEIS2, 
including the conserved MEIS domains, is required for formation of a trimer on DNA and 
transcriptional activity: the MEIS homeodomain is dispensable. The activity of the 
pancreas-specific ELA1 enhancer requires the cooperation of the trimer-binding element 
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and a nearby element that binds the pancreatic transcription factor PTF1 . The PDX1 . 
PBXlb.MEIS2b complex cooperates with the PTF1 basic helix-loop-helix complex to 
activate an ELA1 mini-enhancer in HeLa cells. This cooperation requires all three 
homeoprotein subunits, including the PDX1 activation domain. PMID: 1 12791 16 

Tumor endothelial factor 1 (TEM1; ENDOSIALIN) is a la-type plasma membrane 
protein with extracellular EGF and sushi domains. TEM1 is expressed by tumor blood 
vessel endothelium. Human tumor endothelial marker 1 /endosialin (TEMl/endosialin) 
was recently identified as a novel tumor endothelial cell surface marker potentially 
involved in angiogenesis, although no specific function for this novel gene has been 
assigned so far. It was reported to be expressed in tumor endothelium but not in normal 
endothelium with the exception of perhaps the corpus luteum. The mouse Tern 1 /endosialin 
homolog was identified and its promoter region was characterized. Its expression pattern in 
murine and human tissues and murine cell lines in vitro has been extensively characterized. 
The single copy gene that was mapped to the chromosome 19, is intronless and encodes a 
92 kDa protein that has 77.5% overall homology to the human protein. This gene is 
ubiquitously expressed in normal human and mouse somatic tissues and during 
development, and its expression at the mRNA level is density dependent and upregulated in 
serum starved cells. In vitro, its expression is limited to cells of embryonic, endothelial and 
preadipocyte origin suggesting that the wide distribution of its expression in vivo is due to 
the presence of vascular endothelial cells in all the tissues. The ubiquitous expression in 
vivo is in contrast to previously reported expression limited to corpus luteum, and highly 
angiogenic tissues such as tumors and wound tissue. PMID: 1 1489895 
Discovery Method: 

DAPK-IPs were identified using PathCalling™ Technology (CuraGen 
Corporation). The sequence were derived by laboratory screening of cDNA library by the 
two-hybrid approach. cDNA fragments covering either the full length of the DNA 
sequence, or part of the sequence, or both, were sequenced. In silico prediction was based 
on sequences available in Curagen Corporation's proprietary sequence databases or in the 
public human sequence databases, and provided either the full length DNA sequence, or 
some portion thereof. 

The laboratory screening was performed using the methods summarized below: 
cDNA libraries were derived from various human samples representing multiple 
tissue types, normal and diseased states, physiological states, and developmental states 
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from different donors. Samples were obtained as whole tissue, primary cells or tissue 
cultured primary cells or cell lines. Cells and cell lines may have been treated with 
biological or chemical agents that regulate gene expression, for example, growth factors, 
chemokines or steroids. The cDNA thus derived was then directionally cloned into the 
5 appropriate two-hybrid vector (Gal4-activation domain (Gal4-AD) fusion). Such cDNA 
libraries as well as commercially available cDNA libraries from Clontech (Palo Alto, CA) 
were then transferred from E. coli into a CuraGen Corporation proprietary yeast strain 
(disclosed in U. S. Patents 6,057,101 and 6,083,693, incorporated herein by reference in 
their entireties). 

1 0 GaI4-binding domain (Gal4-BD) fusions of a CuraGen Corporation proprietary 

library of human sequences was used to screen multiple Gal4-AD fusion cDNA libraries 
resulting in the selection of yeast hybrid diploids in each of which the GaI4-AD fusion 
contains an individual cDNA. Each sample was amplified using the polymerase chain 
reaction (PCR) using non specific primers at the cDNA insert boundaries. Such PCR 

1 5 product was sequenced; sequence traces were evaluated manually and edited for 

corrections if appropriate. cDNA sequences from all samples were assembled together, 
sometimes including public human sequences, using bioinformatic programs to produce a 
consensus sequence for each assembly. Each assembly is included in CuraGen 
Corporation's database. Sequences were included as components for assembly when the 

20 extent of identity with another component was at least 95% over 50 bp. Each assembly 
represents a gene or portion thereof and includes information on variants, such as splice 
forms single nucleotide polymorphisms (SNPs), insertions, deletions and other sequence 
variations. 

Physical clone: the cDNA fragment derived by the screening procedure, covering 
25 the entire open reading frame is, as a recombinant DN A, cloned into pACT2 plasmid 
(Clontech) used to make the cDNA library. The recombinant plasmid is inserted into the 
host and selected by the yeast hybrid diploid -generated during the screening procedure by 
the mating of both CuraGen Corporation proprietary yeast strains Nl 06' and YULH (U.S. 
Patents 6,057,101 and 6,083,693). 

30 Description of the Interaction: 

Death Associated Protein Kinases are very important in the propagation of the 
apoptotic signal due to the binding of Interferon gamma (INFg) to its receptor. These 
kinases constitute a novel family of protein kinases whose catalytic activity plays a critical 
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role in cell survival. In these Yeast-2-Hybrid experiments, the aa403-453 region of 
DAPK3 was used to screen for interacting proteins. The C-terminus of DAPK3 contains 
the leucine zipper motif that is critical for protein-protein interactions. 

Sites of DAPK:DAPK-IP protein-protein interactions were mapped. Through its 
phosphorylating activity and leucine zipper protein-protein interaction motif, the DAPK3 
interacted with ATF4 (aa5-,14-,71-,77-,80-351). ATF4 (aa2-, 7-, 66-, 71-351) interacted 
with CEBPD (aa21 1-281). The DAPK3/ATF4 interaction could modulate the 
CEBPD/ATF4 interaction with protein and/or DNA targets or modulate CEBPD- 
interactions with other proteins and/or DNA binding sites to regulate expression of various 
target genes. 

One target gene could be the CEBP-induced protein, whose function in cell survival 
is not entirely clear, but seems to indicate a possible feedback mechanism with CEBPD 
affecting its activity. The domains used in this interaction were; CEBPD (aa21 1-281), and 
CEBP-inducible protein (aa42-453). This is also observed in the interaction with 
GADD1 53, which is a transcription co-regulator that binds to CEBPD and prevents it from 
binding DNA on the promoters of target genes. The domains that gave the interaction are 
CEBPD (aa21 1-281), and GADD153 (aa40-, 43-, 51-169). Gaddl53 expression is 
increased due to growth arrest and DNA-damage and promotes apoptosis. 

TEM1 is a type la plasma membrane protein with extracellular EGF and sushi 
domains. These domains are important in transducing cell signaling events such as in 
growth, differentiation, and apoptosis. The C-terminus of TEM1 was used in the 
Yeast-2-Hybrid screen. This domain likely contains motifs important for transducing 
cellular signals. TEM1 is expressed by tumor blood vessel endothelium and could be 
receptor, the endogenous ligand is as of yet unknown. The interaction of CEBPD with 
TEM1 could indicate a signaling step in binding of TEM1 to its ligand. The domains that 
gave this interaction were; CEBPD (aa21 1-281), and TEM1 (aa686-757). CEBPD is 
particularly interesting because of its importance in inflammatory signaling cascades. The 
interaction of DAPK3 with the homeobox protein, MEIS2, may function to alter its activity 
and modulate the expression of genes during development or house-keeping type genes in 
the adult. Additionally, the interaction of the DIPA protein, which has been shown to 
interact with viral phosphoprotein Hepatitis Delta Antigen (HDA), with CEBPD could 
indicate an interaction necessary for the disruption of the INFg apoptotic signal allowing 
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for increased viral replication. The domains that gave the interaction were; CEBPD 
(aa21 1-281), and D1PA (aa31-, 52-202). 

The identified DAPK3 protein interactions and their corresponding biological 
pathways are shown in Table Fl . 



Table Fl : Diagram of Protein Interact ions and/or Biological Pathway: 




/CG125927-01 




<SB> 



DAPK3 



*T» 7^ 

ATF4 CEBPD 



HSU63825 



LOC81558 



Prey664111 



TEM1 



The nucleotide and polypeptide sequences of the identified DAPK-IPs are provided 
in Table F2. 



Table F2. Nucleic Acid and Amino Acid Sequence Analysis of Interacting Proteins 




SEOIDNO: 106 12565 bp .■_ _■ 




TEM1 

DNA Sequence 


TCGCGATGCTGCTGCGCCTGTTGCTGGCCTGGGCGGCCGCAGGGCCCACACTGGG 
CCAGGACCCCTGGGCTGCTGAGCCCCGTGCCGCCTGCGGCCCCAGCAGCTGCTAC 
GCTCTCTTCCCACGGCGCCGCACCTTCCTGGAGGCCTGGCGGGCCTGCCGCGAGC 
TGGGGGGCGACCTGGCGACTCCTCGGACCGCCGAGGAGGCCCAGCGTGTGGACAG 
CCTGGTGGGTGCGGGCCCAGCCAGCCGGCTGCTGTGGATCGGGCTGCAGGGGCAG 
GCCCGGCAATGCCAGCTGCAGCGCCCACTGGGCGGCTTCACGTGGACCACAGGGG 
ACCAGGACACGGCTTTCACCAACTGGGCCCAGCCAGCCTCTGGAGGCGGCTGCCC 
GGCCCAGCGCTGTGTGGCCCTGGAGGCAAGTGGCGAGCACCGCTCGCTGGAGGGC 
TCGTGCACGCTGGCTGfCGAC^CTACCTGTGCCAGTTlGGCTTCGAGGGCGCCT 
GCCCGGCGCTGCAAGATGAGGCGGGGCAGGCGGGCCCAGCCGTGTATACCAGGCC 
!CTTCCACCTGGTCTCCA<^GAGTTTGAGTGGCTGCCCTTCGGCTCTGTGGCCGCT 
iGTGCAGTGCCAGGCTGGCAGGGGAGCCTCTCTGCTCTGCGTCAAGCAGCCTGAGG 

Igaggtgtgggctggtcacgggctgggcccctctgcct 

TGACAACGGGGGCTGCGAACACGAATGTGTGGAGGAGGTGGATGGTCAGGTGTCC 
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TGCCGCTGCACTGAGGGCTTCCGGCTGGCAGCAGACGGGCGCAGTTGCGAGGACC 
CCTGTGCCCAGGCTCCGTGCGAGCAGCAGTGTGAGCCCGGTGGGCCACAAGGCTA 
CAGCTGCCACTGTCGCCTGGGTTTCCGGCCAGCGGAGGATGATCCGCACCGCTGT 
GTGGACACAGATGAGTGCCAGATTGCCGGTGTGTGCCAGCAGATGTGTGTCAACT 
ACGTTGGTGGCTTCGAGTGTTATTGTAGCGAGGGACATGAGCTGGAGGCTGATGG 
CATCAGCTGCAGCCCTGCAGGGGCCATGGGTGCCCAGGCTTCCCAGGACCTCGGA 
GATGAGTTGCTGGATGACGGGGAGGATGAGGAAGATGAAGACGAGGCCTGGAAGG 
CCTTCAACGGTGGCTGGACGGAGATGCCTGGGATCCTGTGGATGGAGCCTACGCA 
GCCGCCTGACTTTGCCCTGGCCTATAGACCGAGCTTCCCAGAGGACAGAGAGCCA 
CAGATACCCTACCCGGAGCCCACCTGGCCACCCCCGCTCAGTGCCCCCAGGGTCC 
CCTACCACTCCTCAGTGCTCTCCGTCACCCGGCCTGTGGTGGTCTCTGCCACGCA 
TCCCACACTGCCTTCTGCCCACCAGCCTCCTGTGATCCCTGCCACACACCCAGCT 
TTGTCCCGTGACCACCAGATCCCCGTGATCGCAGCCAACTATCCAGATCTGCCTT 
CTGCCTACCAACCCGGTATTCTCTCTGTCTCTCATTCAGCACAGCCTCCTGCCCA 
CCAGCCCCCTATGATCTCAACCAAATATCCGGAGCTCTTCCCTGCCCACCAGTCC 
CCCATGTTTCCAGACACCCGGGTCGCTGGCACCCAGACCACCACTCATTTGCCTG 
GAATCCCACCTAACCATGCCCCTCTGGTCACCACCCTCGGTGCCCAGCTACCCCC 
TCAAGCCCCAGATG CCCTTGTCCTCAGAACCCAGG CCACCCAG CTTCCCATTATC 
CCAACTGCCCAGCCCTCTCTGACCACCACCTCCAGGTCCCCTGTGTCTCCTGCCC 
ATCAAATCTCTGTGCCTGCTGCCACCCAGCCCGCAGCCCTCCCCACCCTCCTGCC 
CTCTCAGAGCCCCACTAACCAGACCTCACCCATCAGCCCTACACATCCCCATTCC 
AAAGCCCCCCAAATCCCAAGGGAAGATGGCCCCAGTCCCAAGTTGGCCCTGTGGC 
TGCCCTCACCAGCTCCCACAGCAGCCCCAACAGCCCTGGGGGAGGCTGGTCTTGC 
CGAGCACAGCCAGAGGGATGACCGGTGGCTGCTGGTGGCACTCCTGGTGCCAACG 
TGTGTCTTTTTGGTGGTCCTGCTTGCACTGGGCATCGTGTACTGCACCCGCTGTG 
GCCCCCATGCACCCAACAAGCGCATCACTGACTGCTATCGCTGGGTCATCCATGC 
TGGGAGCAAGAGCCCAACAGAACCCATGCCCCCCAGGGGCAGCCTCACAGGGGTG 
CAGACCTGCAGAACCAGCGTGTGATGGGGTGCAGACCCCCCTCATGGAGTATGGG 
GCGCTGGACACATGGCCGGGGCTGCACCAGGGACCCATGGGGGCTGCCCAGCTGG 
ACAGATGGCTTCCTGCTCCCCAGGCCCAGCCAGGGTCCTCTCTCAACCACTAGAC 
TTGGCTCTCAGGAACTCTGCTTCCTGGCCCAGCGCTCGTGACCAAGGATACACCA 
AAGCCCTTAAGACCTCAGGGGGCGGGTGCTGGGGTCTTCTCCAATAAATGGGGTG 
TCAACCTTAAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQIDNO: 107 \l51 aa j 


TEMl 

Protein 

Sequence 

j 

3 


MLLRLLLAWAAAG PTLGQDPWAAE PRAACG PS S CYALF PRRRT FLEAWRACRELG 
GDLATPRTPEEAQRVDSLVGAGPASRLLW I GLQRQARQCQLQR PLRGFTWTTGDQ 
DTAFTNWAQPASGGPCPAQRCVALEASGEHRWLEGSCTLAVDGYLCQFGFEGACP 
ALQDE AGQAG PAVYTT P FHLVSTE FE WLP FGS VAAVQ CQAGRG ASLLCVKQPEGG 
VGWSRAGPLCIjGTGCSPDNGGCEHECVEEVDGHVSCRCTEGFRLAADGRSC 
AQAPCEQQCEPGGPQGYSCHCRLGFRPAEDDPHRCVDTDECQIAGVCQQMCVNYV 
GGFECYCSEGHELEADGISCSPAGAMGAQASQDLGDELLDDGEDEEDEDEAWKAF 
NGGWTEMPGILWMEPTQPPDFALAYRPSFPEDREPQIPYPEPTWPPPLSAPRVPY 
HSSVLS VTRPVWSATHPTLPSAHQPPVI PATHPALSRDHQI PVI AANYPDLPSA 
^QPGILSVSHSAQPPAHQPPMISTKYPELFPAHQSPMFPDTRVAGTQTTTHLPGI 
PPNHAPLVTTLGAQLPPQAPDALVLRTQATQLPI I PTAQPSLTTTSRS PVS PAHQ 
E S VPAATQPAALPTLLPSQSPTNQTS P I S PTHPHS KAPQI PREDG PS PKLALWLP 
SPAPTAAPTALGEAGI^EHSQRDDRWLLVALLVPTCVFLVVLLALGIVYCTRCGP 
•IAPNKR I TDC YR WVI HAG S KS PTE PM P PRG S LTG VQTCRT S V 


< 


SEQIDNO: 108 12330 bp ! 


CEBPD ( 
CG123869-01 C 
DNA Sequence ( 

■ C 
C 


3NCCCTCGACGGCNTGCAGCCGGGAGAGCCATGGCGGGGGCCGCAGCGGGCGGCA 
3AGGCGGAGGTGCCTGGGGGCCGGGGCGCGGAGGGGCCGGGGGGCTCCGGCGGGG 
2TGCTCTCCCCCAGCCCCCGCCGGCTCCCCCCGGGCTGGGCTGCAGCCGCTCAGG 
3CCACGATCCCCTTCCAGCTGCAGCAGCCGCACCAGCGCCGGGACGGGGGTGGCC 
5TGCAGCCAGCGTCCCATGCTCGGTGGCCCCAGAAAAGTCAGTGTGTAGGCCTCA 
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GCCACTTCAGGTCCGGCGTACATTCTCCCTGGACACCATCCTCAGCTCCTACCTT 
CTGGGCCAGTGGCCACGAGATGCTGATGGGGCCTTCACCTGCTGCACCAATGACA 
AGGCCACCCAGACGCCCCTGTCCTGGCAAGAGCTAGAAGGTGAGCGTGCCAGTTC 
CTGTGCACACAAGCGCTCAGCATCCTGGGGCAGCACAGACCACCGAAAAGAGATT 
TCCAAGTTGAAGCAACAACTGCAGAGGACGAAGCTGAGCCGCAGTGGGAAAGAGA 
AGGAGCGAGGTTCACCACTCCTAGGGGACCACGCAGTGCGGGGAGCACTGAGGGC 
GTCCCCTCCCAGCTTCCCCTCAGGGTCCCCTGTCTTGCGACTCAGCCCCTGCCTG 
CACAGGAGCCTGGAAGGGCTCAACCAAGAGCTGGAGGAGGTATTTGTGAAGGAGC 
AGGGAGAAGAGGAGCTGCTGAGGATCCTTGATATCCCTGATGGGCACCGGGCCCC 
AGCTCCTCCCCAGAGTGGCAGCTGTGATCATCCCCTCCTCCTCCTGGAGCCTGGC 
AACCTTGCCAGCTCTCCTTCCATGTCCTTGGCATCTCCCCAGCCTTGTGGCCTGG 
CCAGTCATGAGGAACATCGGGGTGCCGCCGAGGAGCTGGCATCCACCCCCAAGGA 
CAAAGCCTCCTCTCCAGGACACCCAGCCTTTCTTGAAGATGGCAGCCCATCTCCA 
GTCCTTGCCTTTGCTGCCTCCCCTCGACCTAATCATAGCTACATCTTCAAACGGG 
AGCCCCCAGAAGGCTGTGAGAAAGTGCGTGTGTTTGAAGAAGCCACGTCTCCAGG 
TCCTGACCTGGCCTTCCTGACTTCCTGTCCTGACAAGAACAAAGTCCATTTCAAC 
CCGACTGGCTCAGCCTTCTGCCCCGTCAACCTGATGAAGCCCCTCTTCCCCGGCA 
TGGGCTTCATCTTCCGTAACTGCCCCTCAAACCCGGGATCTCCCCTTCCCCCGGC 
CAGCCCCAGGCCACCACCTCGGAAGGATCCGGAAGCCTCCAAGGCCTCGCCACTG 
CCATTGGAGCCATGGCAGCGCACCCCACCATCAGAAGAGCCTGTGCTTTTCCAGA 
GCTCCCTGATGGTCTGAGGGTCCCACCCCTGCCCCACTTTACCATAGAGACCAGT 
GCCTTGGTGGCAGGTCCCTCCCCAGGTCCCCTGAGATGGGGTATGGAGGGGGCCT 
TCCCTCTCGGCCTTCGAGCACTTTCTTTCACTTACTGTGTCAAAGCCCTGGGTCC 
TCTTTTTGATGGGCACGGGCCCCTCTGAAGGTGATGGGACCTGCCTTCTCCACTA 
GTAGCTGGGCAGCTCACAATTCACACGTGTGTACCTGCCACATCCCTCACTTGGT 
GGAAAACACCCAGAAGGTCTTGAGTCCCCCACCCCTGGGTGTCAGTCCAAATGAC 
TGTATAGGAGGCCCTTATTTTTGTCACAGAGCAAGCTGGCCATGAAGGAAGGAGA 
GAAGACGCCACAGATTTCCTTCCCTCTCCTCCAGGAGACCATAAGATAGATCCCC 
CATGCTCTCAGCCCTATTCGCATGCCTCCCTCTCATTGGAGGAGCTGACCAAAGC 
AGCCCTAACGGGCCATAACACTTGACGAATTCAGCTGCTGGCAGAGGGAGGAAAC 
AAGTGTTTTCCCAAGTGGCATTTTCATCTCGCTTTCACCCTGACTAAAGATTGTC 
TTAAGTAGCAGCCCAGCGCGCCCAGCCCCAGGTGGGTAGTGGGGAGGAGAGCTGG 
CATTCCTCCAGGTGGCAAATGG CG ACTCTATACTCTCCG CCCGCCCC AGGGCTGG 
ATGGATTAGAAAAATCCCTATTTTTCTTGTATGGATGTAGAGACTCTATTTTCTC 
CCAAAGACAGTATTTTTGGAGCTGTTTGAAGTTTGTATATTTTGCGTACTGCAGA 
GCTTACACAAAATTGAAGAATGTTAATGTTCGAGTTTTCTTATCTTGTGTTTAGA 
GGTTGTTTTTTGCAGATCTTGGTGTTAATAGACCAAATAAATAAATAAATATTCC 
CAGCAAAAAAAAAAGTCGAC 




SEQIDNO:109 ]453 aa ] 


CEBPD 
CGI 23869-01 
Protein 
Sequence 


MAGAAAGGRGGGAWGPGRGGAGGLRRGCS P PAPAGS PRAGLQPLRAT I PFQLQQP 
HQRRDGGGRAASVPCSVAPEKSVCRPQPLQVRRTFSLDTILSSYLLGQWPRDADG 
AFTGCTNDKATQTPLSWQELEGERASSCAHKRS AS WGSTDHRKE I SKLKQQIiQRT 
KLSRSGKEKERGSPLLGDHAVRGALRAS PPS FPSGSPVLRLSPCLHRSLEGLNQE 
LE EVFVKEQGEEELLRI LD I PDGHRAPA P PQSGSCDH PLLLLE PGNLASSPSMSLi 
AS PQPCGLASHEEHRGAAEELASTPNDKASS PGHPAFLEDGS PS PVLAFAAS PRP 
NHSYIFKREPPEGCEKVRVFEEATSPGPDLAFLTSCPDKNKVHFNPTGSAFCPVN 
LMKPLFPGMGFIFRNCPSNPGSPLPPASPRPPPRKDPEASKASPLPFEPWQRTPP 
SEEPVLFQSSLMV 




SEQ ID NO: 110 jo/y op < 


DIPA 

CGI 292 12-01 
DNA Sequence 


GGGCGATGCTCCAGAGGCCTGACCAGCGATGGAGGCCGAGGCAGGGGGCCTGGAG 
GAGCTGACGGACGAGGAGATGGCGGCGCTAGGCAAGGAAGAGCTAGTGGGGCGCC 
TGCGGCGGGAGGAGGCGACGCGCCTGGCGGCACTGGTGCAGCGCGGCCGCCTCAT 
GCAGGAGGTGAATCGGCAGCTGCAGGGCCACCTGGGCGAGATCOGGGAGCTCAAG 
CAGCTCAACCGGCGTCTGCAGGCAGAGAACGGTGAGCTGCGCGACCTCTGCTGCT 
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TCCTGGACTCGGAGCGCCAGCGCGGGCGGCGCGCCGCACGCCAGTGGCAGCTCTT 
CGGGACCCAAGCATCCCGGGCCGTGCGCGAGGACCTGGGCGGCTGTTGGCAGAAG 
CTGGCCGAGCTGGAGGGCCGCCAGGAGGAGCTGCTGCGGGAGAACCTAGCGCTTA 
AGGAGCTCTGCCTGGCGCTGGGCGAAGAATGGGGCCCCCGCGGCGGCCCCAGCGG 
CGCCGGGGGATCAGGAGCCGGGCCAGCACCCGAGCTTGCCTTGCCCCCGTGCGGG 
CCCCGCGACCTAGGCGATGGAAGCTCCAGCACTGGCAGCGTGGGCAGTCCGGATC 
AGTTGCCCCTGGCCTGTTCCCCCGATGATTGAAGGCACTGCTTCCTCCACGCCGA 
CGCCCGCCCGGATTGCTCCCCGAGCCCCGGGACCGCTGTGGACCTCGGGACCTGG 
ACGCCGTCCTGGCTGCGCAGGAGGGGCCGCTGGCATGGACTAAGAAATCCTGACA 
CCAAGAAGGGCCCCTCGCTCTTGCTGGCAGGGCAGCAGGGGGACTGAAGGCTGGA 
GCGGAGGGACTTGCTGGGGGTTGGATTGGGGGTAATAAACCCGGACGGAAGCGG 




SEQIDNO: 111 ]202 aa 


DIPA 

CGI 292 12-01 

Protein 

Sequence 


MEAEAGGLEELTDEEMAALGKEELVRRLRREEATRLAALVQRGRLMQEVNRQLQG 
HLGEI RELKQLNRRLQAENRELRDLCCFLDSERQRGRRAARQWQLFGTQASRAVR 
EDLGGCWQKLAELEGRQEELLRENLALKELCLALGEEWGPRGGPSGAGGSGAGPA 
PELALPPCGPRDLGDGSSSTGSVGSPDQLPLACSPDD 




SEQIDNO: 112 965 bp j 


GADD153 
CGI 25927-0 1 
DNA Sequence 


GGCACGAGGGAGAGAGAGAGACTTAAGTCTAAGGCACTGAGCGTATCATGTTAAA 
GATGAGCGGGTGGCAGCGACAGAGCCAAAATCAGAGCTGGAACCTGAGGAGAGAG 
TGTTCAAGAAGG AAGTGTATCTTCATACATCACCACACCTGAAAG CAGATGTG CT 
TTTCCAGACTGATCCAACTGCAGAGATGGCAGCTGAGTCATTGCCTTTCTCCTTT 
GGGACACTGTCCAGCTGGGAGCTGGAAGCCTGGTATGAGGACCTGCAAGAGGTCC 
TGTCTTCAGATGAAAATGGGGGTACCTATGTTTCACCTCCTGGAAATGAAGAGGA 
AGAATCAAAAATCTTCACCACTCTTGACCCTGCTTCTCTGGCTTGGCTGACTGAG 
G AGGAGCCAGAAC CAGCAGAGGT CACAAGCACCT CCCAG AGCCCTCACTCTCCAG 
ATTCCAGTCAGAGCTCCCTGGCTCAGGAGGAAGAGGAGGAAGACCAAGGGAGAAC 
CAGGAAACGGAAACAGAGTGGTCATTCCCCAGCCCGGGCTGGAAAGCAGCGCATG 
AAGGAGAAAGAACAGGAGAATGAAAGGAAAGTGGCACAGCTAGCTGAAGAGAATG 

a acczczctc a agcagg a a atpc; agggcctg acc aggg aagtagaggcgactcgccg 
AGCTCTGATTGACCGAATGGTGAATCTGCACCAAGCATGAACAATTGGGAGCATC 
AGTCCCCCACTTGGGCCACACTACCCACCTTTCCCAGAAGTGGCTACTGACTACC 
CTCTCACTAGTGCCAATGATGTGACCCTCAATCCCACATACGCAGGGGGAAGGCT 
TGGAGTAGACAAAAGGAAAGGTCTCAGCTTGTATATAGAGATTGTACATTTATTT 
ATTACTGTCCCTATCTATTAAAGTGACTTTCTATGAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQIDNO: 113 jl69aa j 


GADD153 
CG125927-01 
Protein 
Sequence 


MS AALFSLDG PARGAP W PAE PAP FYE PGRAGKPGRGAEPGALGEPGAAAPAM YDD 
ESAIDFSAYIDSMAAVPTLELCHDELFADLFNSNHKAGGAGPLELLPGGPARPLG 
PGPAAPRLLKREPDWGDGDAPGSLLPAQVGPCAQTWSLAAAGQPTPPTSPEPPR 
SS PRQTPAPGPAREKSAGKRGPDRGS PEYRQRRERNNIAVRKSRDKAKRRNQEMQ 
QKLVELSAENEKLHQRVEQLTRDLAGLRQFFKQLPSPPFLPAAGTADCR 




SEQIDNO: 114 jl594 bpj 


CEBPD 
DNA Sequence 


CCCGGGGCGCCCCCGCGGTGCCQGAGTCGGGGCGGGGCGTGCACGTCAGCCGGGG 
CTAGTUlAAGGCGGCGGGiGCTGGGCCCAG 

AGCCCGGCCCGACGCCGCCATGAGCGCCGCGCTCTTCAGCCTGGACGGCCCGGCG 
CGCGGCGCGCCCTGGCCTGCGGAGCCTGCGCCCTTCTACGAACCGGGCCGGGCGG 
GCAAGCCGGGCCGCGGGGCCGAGCCAGGGGCCCTAGGCGAGCCAGGCGCCGCCGC 
CCCCGCCATGTACGACGACGAGAGCGCCATCGACTTCAGCGCCTACATCGACTCC 
ATGGCCGCCGTGCCCACCCTGGAGCTGTGCCACGACGAGCTCTTCGCCGACCTCT 
rCAAGAGCAATCACAAGGCGGGCGGCGCGGGGCCCCTGGAGCTTCTTCCCGGCGG 
CCCCGCGCGCCCCTTGGGCCCGGGCCCTGCCGCTCCCCGCCTGCTCAAGCGCGAG 
CCCGACTGGGGCGACGGCGACGCGCCCGGCTCGCTGTTGCCCGCGCAGGTGGGCC 
CGTGCGCACAGACCGTGGTGAGCTTGGCGGCCGCAGGGCAGCCCACCCCGCCCAC 



232 



WO 03/031 




PCT/US02/31357 





GTCGCCGGAGCCGCCGCGCAGCAGCCCCAGGCAGACCCCCGCGCCCGGCCCCGCC 
CGGGAGAAGAGCGCCGGCAAGAGGGGCCCGGACCGCGGCAGCCCCGAGTACCGGC 
AGCGGCGCGAGCGCAACAACATCGCCGTGCGCAAGAGCCGCGACAAGGCCAAGCG 
GCGCAACCAGGAGATGCAGCAGAAGTTGGTGGAGCTGTCGGCTGAGAACGAGAAG 
CTGCACCAGCGCGTGGAGCAGCTCACGCGGGACCTGGCCGGCCTCCGGCAGTTCT 
TCAAGCAGCTGCCCAGCCCGCCCTTCCTGCCGGCCGCCGGGACAGCAGACTGCCG 
GTAACGCGCGGCCGGGGCGGGAGAGACTCAGCAACGACCCATACCTCAGACCCGA 
CGGCCCGGAGCGGAGCGCGCCCTGCCCTGGCGCAGCCAGAGCCGCCGGGTGCCCG 
CTGCAGTTTCTTGGGACATAGGAGCGCAAAGAAGCTACAGCCTGGACTTACCACC 
ACTAAACTGCGAGAGAAGCTAAACGTGTTTATTTTCCCTTAAATTATTTTTGTAA 
TGGTAGCTTTTTCTACATCTTACTCCTGTTGATGCAGCTAAGGTACATTTGTAAA 
AAGAAAAAAAACCAGACTTTTCAGACAAACCCTTTGTATTGTAGATAAGAGGAAA 
AGACTGAGCATGCTCACTTTTTTATATTAATTTTTACAGTATTTGTAAGAATAAA 
f*r**r*r**TrnrT*r> a a a o^rr* rv^rrTrtrTTrrT AT ATTCGCAGTGACTCCCGCCCGCCCG 
CCGCCGCCGGTCGGAGGACCCGGCTCGGAAGGGCGTTCCGGACCGCAGCCAGCCA 
GCACGTAGGGAGCCGGGGCGCCAGGTGTGTGTGTGGGGGGGGCGGGGGGATGGGC 
GCAGCGGCGAGCTACTCAGGAGAGAGGGTCTGTCGCTTTTAAAACOCATTAAAGG 
CTCTCTCCTGGCCTTATTTAACTTGCCTAAGCTAGGTGGAGCACGGCTGAGCTC 




SEQ ID NO: 1 1 5 ^oy aa_j 


CEBPD 

Prolein 

Sequence 


_ _ _ T -,,-, T *-v/~t ti t\ r>/"» a ntj nsPDi D17V17 Dno A^K" PHPCI AFPGAIiGE PGAAAPAM YDD 
MSAALFSLrDGPARGAPWFAh.lr Ar r XtlAjKAo^vjKVjrt&ru/ujuiirvjnfinirru i * 

ESAIDFSAYIDSMAAVPTLELCHDELFADLFNSNHKAGGAGPLELLPGGPARPLG 
PGPAAPRLLKREPDWGDGDAPGSLLPAQVGPCAQTWSLAAAGQPTPPTSPEPPR 
SSPRQTPAPGPAREKSAGKRGPDRGSPEYRQRRERNNIAVRKSRDKAKRRNQEMQ 
QKL VEL S AENE KLHQR VEQLTRDLAGL RQ FFKQLPSPPFL P AAGT AD CR 




SEQ ID NO: 1 J 6 ]2015bp 


ATF4 

DNA Sequence 


GTTTTCTACTTTGCCGGGCCACAGATGTAGTTTTCTCTGGGCGTGTGGGTTTTCC 
CTCCTCCGCCGCCCTCAGGGTCCACGGCCACCATGGCGTATTAGGGGCAGCAGTG 
CCTGCGGCAGCATTGGCCTTTGCAGCGGCGGCAGCAGCACCAGGCTCTGCAGCGG 
CAACCCCCAGCGGCTTAAGCCATGGCGTGAGTACGGGGGCGGGTCGTCCAGCTGT 
GCTGCTGGGGCCGGCGGGGGTTTTGGATTGGTGGGGTGCGGCCTGGGGCCAGGGC 
GGTGCCGCCAAGGGGGAAGGGATTTAACGAGCGCCCGGGACGCGTGGTCTTTGCT 
TGGGTGTCCCCGAGACGCTCGCGTGCCTGGGATCGGGAAAGCGTAGTGGGGTGCC 
CX3GACTGCTTCCCCAGGAGCCCTACAGCCCTCGG ACCCCGAGCC CCG CAAGGTCC 
CAGGGGTCTTGGCTGTTGCCCCACGAAACGIGCAGG 

GGGCGGGGGCGCGGGCGTGAGTCAAGGGCGGGGGGTGGGCGGGGCGCGGCGGCTG 
GGCGTATTTGGACGTGGGGACGGAGCGCTTTCCTCTTGGCGGCCGGTGGAAGT^AT 
CCCCTGGTCTCCGTGAGCGTCCATTTTGTGGAACCTGAGTTGCAAGCAGGGAGGG 
GCAAATACAACTGGCCTGTTCCGGATTCTCTAGATGGCCGATCTAGAGAAGTCCC 
GCCTGATAAGTGGAAGGATGAAATTCTCAGAACAGCTAACCTCTAATGGGAGTTG 
GCTTCTGATTCTCATTCAGGCTTCTCACGGCATTCAGCAGCAGCGTTGCTGTAAC 
GGACAAAGACACCTTCGAATTAAGCACATTCCTCGATTCCAGCAAAGCACCGCAA 
CATGACCGAAATGAGCTTCCTGAGCAGCGAGGTGTTGGTGGGGGACTTGATGTGC 

GCCITCGACCGGTGGGGTTTGGGGGCTGAAGAAA 
ACCT^AGGTGGK^CAAGCACTTCAAACCTCATGGGT^ 
GGCGGGCTCCTCGGAATGGCTGGCTGT 
AGCAAGGAGGATGCCTTCTCGGGGACAGATTGGATGT 

AGGAGTTCGACTTGGATGCCCTGTTGGGTATAGATGACCTGGAAACCATGCC 

TGACCtfCTGACCACGTTGGATGAC^CTTGTGATCTCTTTGCCGCCCTA^ 

~-*r- a/^t a Trnmrirrrrccc A<5 ACGGTGAACCCAATTGGCCATCTGCCAGAAA 

GTTTAACAAAACCGGACCAGGTTGCCCCCTTCACCTTCTTACAACCTCTTCCCCT 

TTCCCCAGGGGTCCTCT<rTCCACTC<^GATCATTCCTTTAGTTTAGAGCTGGGC 

AGTGAAGTGGATATCACTGAAGGAGATAGGAAGCCAGACTACACT-GCTTACGTTG 

CCAtGATCCCTCAGTGCATAAAGGAGGAAGACACCCCTTCAGATAATGATAGTGG 

CATCTGTATGAGCCCAGAGTCCTATCTGGGGTCl'CCTCAGCACAGCCCCTCTACC 
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AGGGGCTCTCCAAATAGGAGCCTCCCATCTCCAGGTGTTCTCTGTGGGTCTGCCC 
GTCCCAAACCTTACGATCCTCCTGGAGAGAAGATGGTAGCAGCAAAAGTAAAGGG 
TGAGAAACTGGATAAGAAGCTGAAAAAAATGGAGCAAAACAAGACAGCAGCCACT 
AGGTACCGCCAG AAGAAG AGGGCGGAGCAGGAGG CTCTTACTGGTGAGTGCAAAG 
AGCTGGAAAAGAAGAACGAGGCTCTAAAAGAGAGGGCGGATTCCCTGGCCAAGGA 
GATCCAGTACCTGAAAGATTTGATAGAAGAGGTCCGCAAGGCAAGGGGGAAGAAA 
AGGGTCCCCTAGTTGAGGATAGTCAGGAGCGTCAATGTGCTTGTACATAGAGTGC 
TGTAGCTGTGTGTTCCAATAAATTATTTTGTAGGG 




SEQIDNO: 117 


351 aa 




ATF4 

Protein 

Sequence 


MTEMSFLSSEVLVGDLMSPFDPSGLGAEESLGLLDDYLEVAKHFKPHGFSSDKAK 
AGS S E WLAVDGLVS PSNNS KEDAFSGTDWMLEKMDLKE FDLDALLG I DDLETM PD 
DLLTTLDDTCDLFAPLVQETNKQPPQTVNPIGHLPESLTKPDQVAPFTFLQPLPL 
SPGVLSSTPDHSFSLELGSEVDITEGDRKPDYTAYVAMIPQCIKEEDTPSDNDSG 
I CMS PESYLGSPQHS PSTRGS PNRSLPSPGVLCGSAR PKPYDPPGEKMVAAKVKG 
EKLDKKLKKMEQNKTAATRYRQKKRAEQEALTGECKELEKKNEALKERADSLAKE 
I Q YLKDL I EEVRKARGKKR VP 




SEQIDNO: 118 


2132 bp; 




DAPK3 
CG56543-01 
DNA Sequence 

< 
t 

( 
i 
C 

; 
i 
jc 


GTTGCCATTAGGGGACTCCTGAGGTCCTATCTCCAGGCTGCGGTGACTGCACTTT 

CCCTGGAGTGGAAGCTGCTGGAAGGCGGACCGGCCGCCATGTCCACGTTCAGGCA 

GGAGGACGTGGAGGACCATTATGAGATGGGGGAGGAGCTGGGCAGCGGCCAGTTT 

GCGATCGTGCGGAAGTGCCGGCAGAAGGGCACGGGCAAGGAGTACGCAGCCAAGT 

TCATCAAGAAGCGCCGCCTGTCATCCAGCCGGCGTGGGGTGAGCCGGGAGGAGAT 

CGAG CGGG AGGTGAACATCCTGCGGGAGATCCGG C ACCCCAACATCAT CACCCTG 

CACGACATCTTCGAGAACAAGACGGACGTGGTCCTCATCCTGGAGCTGGTCTCTG 

GCGGGGAGCTCTTTGACTTCCTGGCGGAGAAAGAGTCGCTGACGGAGGACGAGGC 

CACCCAGTTCCTCAAGCAGATCCTGGACGGCX5TTCACTACCTGCACTCTAAGCGC 

ATCGCACACTTTGACCTGAAGCCGGAAAACATCATGCTGCTGGACAAGAACGTGC 

CCAACCCACGAATCAAGCTCATCGACTTCGGCATCGCGCACAAGATCGAGGCGGG 

GAACGAGTTCAAGAACATCTTCGGCACCCCGGAGTTTGTGGCCCCAGAGATTGTG 

AACTATGAGCCGCTGGGCCTGGAGGCGGACATGTGGAGCATCGGTGTCATCACCT 

ATATCCTCCTGAGCGGTGCATCCCCGTTCCTGGGCGAGACCAAGCAGGAGACGCT 

CACCAACATCTCAGCCGTGAACTACGACTTCGACGAGGAGTACTTCAGCAACACC 

AGCGAGCTGGCCAAGGACTTCATTCGCCGGCTGCTCGTCAAAGATCCCAAGCGGA 

GAATGACGATTGCCCAGAGCCTGGAACATTCCTGGATTAAGGCGATCCGGCGGCG 

GAACGTGCGTGGTGAGGACAGCGGCCGCAAGCCCGAGCGGCGGCGCCTGAAGACC 

ACGCGTCTGAAGGAGTACACCATCAAGTCGCACTCCAGCTTGCCGCCCAACAACA 

GCTACGCCGACTTCGAGCGCTTCTCCAAGGTGCTGGAGGAGGCGGCGGCCGCCGA 

GGAGGGCCTGCGCGAGCTGCAGCGCAGCCGGCGGCTCTGCCACGAGGACGTGGAG 

GCGCTGGCCGGCATCTACGAGQAGAAGGAGGCCTGGTACCGCGAGGAGAGCGACA 

GCCTGGGCCAGGACCTGCGGAGGCTACGGCAGGAGCTGCTCAAGACCGAGGCGCT 

CAAGCGGCAGGCGCAGGAGGAGGCCAAGGGCGCGCTGCTGGGGACCAGCGGCCTC 

AAGCGCCGCTTCAGCCGCCTGGAGAACCGGTACGAGGCGCTGGCCAAGCAAGTAG 

SCTCCGAGATGCGCTTCGTGCAGGACCTCGTGCGCGCCCTGGAGCAGGAGAAGCT 

3CAGGGCGTGGAGTGCGGGCTGCG.CTAGGCGCAGTGGGGTGGGCCAGGCCCCAGG 

^CAGCCGGAGCTCGGCCTGCGGTGGGGGCGCTTCCTGTGGACGCTGCGCCTCCCA 

rCGCCCGGGTGCCTGTCCTTGCGCAGCGCCACCAGGCTGGAGGCGGAGTGGGAGG 

\GCTGG AGCCAGGCCCGTAAGTTCG CAGGCAGGGGTGGGTGTGGGACGGGGCTG C 

rTCTCTACACAGCCTCTACGCTGGCCTTCACCTTCACCCCTGCATCGTCGGTGAC 

:CTGGGACCCTCCAGGCAGCGTGGCCTGTGGCACCGTGAGGGTTGGGACCCACCG 

^GGCGCAGAGGCGGCCCGAATGCAGCCCTGQTTCAGGCCCGGAGGAGGGTTTGCG 

3GTAGTTGCACGGACAATTCGGCGGGGTGCTGGCTGTTGCTGCCATTAGCCCAGG 

VGGAGGTCGTGGGACGGGGAGGGTGGGATGGACGGCGGACAGGCAGTCCCCACGC 

?GCTGGGTGGCGCCGGGCTTGGTGGGGTCTTCCACTGTGTGCCCTTCTCGCCGAG 

JCCGGTCCCCCGGGTGTGGGGTGCCCTGCTGCGGACTCCTCCGCGAGCCCCATCG 
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TCGCGCCTGTGGACGCCTAGGCAAGAGCGGCCCTCTGCAGCCAAGAGAAATAAAA 
TACTGGCTTCCAGATAAAAAAAAAAAAAAAAAAAAAAAAAAA 



SEQ ID NO: 119 



|454 



aa 



DAPK3 
CG56543-01 
DNA Sequence 



MSTFRQEDVEDHYEMGEELGSGQFAIVRKCRQKGTGKEYAAKFIKKRRLSSSRRG 
VSREEIEREVNILREIRHPNI ITLHDI FENKTDVVLILELVSGGELFDFLAEKES 
LTEDEATQFLKQILDGVHYLHSKRIAHFDLKPENIMLLDKNVPNPRIKLIDFGIA 
HKI EAGNEFKNI FGTPEFVAPEI VNYE PLGLEADMWS IGVITY ILLSGAS PFLGE 
TKQETLTNISAVNYDFDEEYFSNTSELAKDFIRRLLVKDPKRRMTIAQSLEHSWI 
KAI RRRNVRGEDSGRKPERRRLKTTRLKEYTIKSHSSLPPNNSYADFERFSKVLE 
EAAAAEEGLRELQRSRRLCHEDVEALAAIYEEKEAWYREESDSLGQDLRRLRQEL 
LKTEALKRQAQEEAKGALLGTSGLKRRFSRLENRYEALAKQVASEMRFVQDLVRA 



LEQEKLQGVECGLR 



SEQ ID NO: 120 



3122 bpj 



MEIS2B 
DNA Sequence 



GGCACGAGGGCCCTTGGCTACATCGGACCCAGATGACTGCCTCCTCACTTCCTCC 

CTCCGGATTCCGCCGCGGCCCCCAAAGACTCTGGGGGTGGCCCCTTGTGCGCACC 

GCTTGGAGGGAGTGTGCTCTGAGTTAAGCTGGTCTCTTCTGGTCCTGGAAAAAAA 

TGAGTATTGACAAGGTTGCTGGATCTGCGTAGAAAAGAAAGTGCCACTTT^ATAAA 

AAATTTAGCC05GCAGTGGTACGGTCTGCAGAGCTTGCTGCCCTTGGACGTTAGC 

AGGAAGCCTTCGGGGTGCTGTAATGGGGGGGCAGAGGAGAGGGAGGGCGGGGAAT 

TAAAAGGAACAAAAGGTAGAGCGCCATGCCAAACGTCGCCGGCAAGACCCAGTTA 

GGCAGGAGCCGGGAGTGATGGGAAAATGAACTAGAATACGATGAGCTGCGCCATT 

AGGGCGGGATGGACGGAGTAGGGGTTCGCGCTTCCATGTACGGAGACCCTCACGC 

GCCGCGGCCGATCCCCCCGGTTCACCACCTGAACCACGGGCCGCGGGTCCACGCC 

ACACAGCACTACGGCGCGCACGCCCCGCACCCCAATGTCATGCGGGCCAGTATGG 

GATCCGCTGTCAACGAGGGCTTGAAGGGGGACAAGGAGGCGATCTATGGGCACCC 

GTTGTTTCCTGTGTTAGCTCTGGTCTTTGAGAAGTGCGAGCTGGGGACCTGCACT 

CCCCGGGAACCTGGAGTGGGTGGGGGAGACGTCTGCTCCTCCGACTCCTTCAACG 

AGGACATGGCGGTCTTCGCCAAGCAGGTTGGCGCCGAAAAGCCACTTTTTTCCTC 

AAATCCAGAGCTGGACAATTTGATGATACAAGCAATACAAGTACTAAGGTTTCAT 

CTTTTGGAGTTAGAAAAGGTCCACGAACTGTGGGATAACTTCTGCCAGCGATACA 

TTAGCTGTTTGAAGGGGAAAATGCCCATGGACCTCGTCATTGATGAAAGAGACGG 

CAGCTCCAAGTCAGATCATGAAGAACTTTCAGGCTCCTCCACAAATCTCGCTGAC 

CATAACGCTTCTTCTTGGCGAGACCACGATGATGCAACCTCAACCCACTCAGCAG 

GCACGCCAGGGCCCTCCAGTGGGGGCGATGCTTCCCAGAGCGGAGACAAGAGCAG 

TGAGCAAGGGGATGGTTTAGACAAGAGTGTAGCTTCACCTGGTACAGGTGACGAT 

GATGATCGGGATAAGGACAAAAAAGGCCAGAAGAAAAGAGGCATTTTCCCCAAAG 

TAGCAACAAATATCATGAGAGCATGGCTCTTCCAGCATCTCAGACATCGGTACCC 

TTCCGAAGAGCAGAAGAAACAGTTAGCGCAAGACACAGGACTTACAATTCTCCAA 

GTAAAGAACTCjGTTTATTAATGGCAGAAGAAGAATAGTACAGCCCATGATTGACC 

AGTCAAATGGAGCAGTGAGCCAAGGAGGAGCATATAQTGCAGAGGGTCAGCCCAT 

GGGGAGCTTTGTGTT^ATGGTCAGCAACAC^^ 

ATGAGTGGAATGGGCATGAATATGGGCATGGATGG^^ 

CTTCATCATGTAAAGC^TCGCAAAGCAAGGGGGAAGTTTGCAGAGCATGCCAGG 
GGACTACGTTT<^CAGGGTX^ 

ACT<X:TCCGCAGATGACCGCACACrCTACTCAATTAAGA<^TGGA<X 
ATTCATATTTGCCAAGCXAT^^ 

CCCTACCGACCCTGGAATCAOTATCTCAGCACAGAGCCCCACAATGTTAAAT 

GTAGATCCCAATGTTGGGGGACAGGTTATGGACATTCATGCCCAATAGTATAAGG 

GAACTCAAGOTAAAAGGAAACACACX3CAAAAACT 

TGACCAGATGTTGACACTTAATATGAAATTCCAGACAGCTGTGATTATTTTTTAC 
TTTTGTCATTTTTCATCAAGCAACAG^ 

AAATCATGGGCIGA<rrGAGACAATTCTGTGCATGTAAAGATCCTCTGGAAAAAGA 
CTCGGAGAGTTATAACTACTGTAGTATAAATATAGGAACTAAGTTAAACTTGTAC 
ATTTCTGTTGATGACGGCGTTATGTTGCCTCAAATAGTTTTAGAAGAGAAAAAAA 
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Iaatatatccttgttttccacactatgtgtgttgttcccaaaagaatgactgtttt 
ggttcatcagtgaattcaccatccaggagagactgtggtatatattttaaacctg 
ttgggccaatgagaaaagaaccacactggagatcatgatgaacttttggctgaac 
ctcatcactcgaactccagcttcaagaatgtgttttcatgcccggcctttgttcc 

TCCATAAATGTGTCCTTTAGTTTCAAACAGATCTTTATAGTTCGTGCTTCATAAG 
CCAATTCTTATTATTATTTTTGGGGGACTCTTCTTCAAAGAGCTTGCCAATGAAG 
ATTTAAAGACAGAGCAGGAGCTTCTTCCAGGAGTTCTGAGCCTTGGTTGTGGACA 
AAACAATCTTAAGTTGGGCAGCTTTCCTCAACACAAAAAAAGTTATTAATGGTCA 
TTGAACCATAACTAGGACTTTATCAGAAACTCAAAGCTTGGGGGATAAAAAGGAG 

TTAGATATTCTATGTGTTTACCTCAATTGAAAAAAAAAAGAATGTTTTTGCTAGT 
ATCAGATCTGCTGTGGAATTGGTATTGTATGTCCATGAATTCTTCTTTTCTCAGC 
ACGTGTTCCTCACTAGAAGAAAATGCTGTTACCTTTAAGCTTTGTCAAATTTACA 
TTAAAATACTTGTATGAGGACTGTGACGTTATGTTAAAAAAAAAAGGTGTTAAGT 
C ACAAAAAG CGGT AATAAAT ATTTC ATTTTTG AAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




SEQIDNO: 121 381 aa j 


MEIS2B 

O r/~\ lain 

Sequence 


MDGVG V PAS M YGD PHAPRP I P P VHHLNHG P PLHATQH YG AHAPH PNVM PASMG S A 
VNDAL. KRDKDAI YGH PL.F PLLALVFE KCELATCT PRE PGVAGGDVCSS DS FNED I 
AVFAKQVRAEKPLFSSNPELDNLMIQAIQVLRFHLLELEKVHELCDNFCHRYISC 
LKGKM P I DLV I DERDGS S KSDHEELSGS STNLADHNPS SWRDHDDATSTHS AGTP 
G P S S GGHA S QSGDN S S EQGDGLDNS VAS PGTGDDDD PDKDKKRQKKRG I F P K V AT 
N I MRAWL FQHLTH P Y PS EEQKKQLAQDTGLT I LQVNNWF I NARRR I VQ PM I DQSN 
RAVSQGAAYSPEGQPMGSFVLDGQQHMGIRPAGPMSGMGMNMGMDGQWHYM 



Example F: TRAF5 Interactions 

Novel associations of TRAF5 proteins and TRAF5 interacting proteins (TRAF-IP), 
and the nucleic acids that encode them, are described, as are various diseases or 
pathologies associated with TRAF5 and TRAF-IP protein complexes (TRAF5:TRAF-IP). 
The TRAF-IP proteins, polypeptides and their cognate nucleic acids were identified by 
Curagen Corporation in certain cases. The TRAF5 :TRAF-IP protein complexes, and any 
variants thereof, are suitable as targets for an antibody therapeutic and targets for small 
molecule drugs. As such the cuixent invention embodies the use of recombinant^ 
expressed and/or endogenously expressed TRAF5:TRAF-IP protein complexes in various 
screens to identify such therapeutic antibodies and/or therapeutic small molecules. 
Discovery Method: 

TRAF-IPs were identified using PathCalling™ Technology (CuraGen Corporation). 
The sequences was derived by laboratory, screening of cDNA library by the two-hybrid 
approach. cDNA fragments covering either the full length of the DNA sequence, or part of 
the sequence, or both, were sequenced. In silico prediction was based on sequences 
available in Curagen Corporation's proprietary sequence databases or in the public human 
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sequence databases, and provided either the full length DNA sequence, or some portion 
thereof. 

The laboratory screening was performed using the methods described in Example E. 
Description of the Interaction: 
5 Lymphotoxin beta receptor (LTfiR), a member of the TNF-receptor superfamily is 

required for the development and organization of the lymphoid tissue. Besides its role in 
the immune system, it is also required for the development of diabetes in nonobese diabetic 
mice. It is expressed in a variety of normal and transformed cells but absent in T and B 
lymphocytes. In vitro it can induce growth stimulation of fibroblasts and is associated with 
1 0 a variety of inflammatory disorders. LT(5R induces signaling via its interaction with TRAF 
proteins, TRAF2, 3 and 5. It activates NFkB signaling via the activation of NFkB inducing 
kinase. 

A primary function of TRAF5 is protection of cells against cell death via activation 
of NFkB. One of the two TRAF5 proteins described in the interaction (TRAF5 SV) is a 
1 5 novel splice variant that lacks amino acid residues 232-263 present in the TRAF5 protein 
available from the public data base. The other TRAF5 (novel TRAF5) described in the 
interaction has extra 1 1 amino acids inserted between residues 125-126 of the public gene. 
In the PathCalling™ interaction, full-length TRAF5 SV and residues 280-569 of the novel 
TRAF5 were used. 

20 As shown in Table Fl , both of the TRAF5 protein constructs interacted with LTpR 

receptor as expected. This interaction is likely via their TRAF domains. In addition, both 
the TRAF5 protein constructs interacted with the human ubiquitinating enzyme 
(AAT62352), which is highly homologous to the ubiquitin-like protein SUMO-1 
conjugating enzyme. This is a novel interaction as no other TRAF protein has been shown 

25 to interact with this enzyme. The interaction is significant because it is known from the 
literature that TRAF6 is multi-ubiquitinated via Ubcl3-UevlA. Such ubiquitination does 
not target TRAF6 for degradation via the proteasomal pathway and is essential for 
TRAF6-dependent signaling. Based on the interaction between TRAF5 and the 
ubiquitinating enzyme, it can be hypothesized that TRAF5 is modified via an ubiquitin-like 

30 protein and this modification is important in TRAF5-mediated signaling. 

A second interesting interactor of the novel TRAF5 protein is with the Activatory 
receptor protein (CGI 24499-01), which belongs to the Immunoglobulin-superfamily of 
receptors and homologous to the PILRoc protein. These receptors bind to their inhibitory 
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10 



15 



20 



25 



counterpart on the cell surface like PlLRct binds PILRp and counteract each others 
activities. Interaction of TRAF5 with the activating receptor suggests a novel mechanism 
of signaling from these family of receptors. Another interactor of TRAF5 is a protein that 
binds activated STAT3 (PIAS3) and is a negative regulator of JAK/STAT signaling similar 
to the SOCS proteins. Sequestration of PIAS3 is therefore a likely mechanism of activating 
the JAK/STAT pathway. The activatory receptor (CGI 24499-01) may influence 
JAK/STAT pathway by removing PIAS3 from STAT3 protein utilizing TRAF5. In a 
broader perspective, TRAF proteins may play an interesting role in receptor cross-talk 
between different cell surface receptors. 
Uses of the Compositions of the Invention: 

The interactors of TRAF5 and their relevance to TRAF5 and in general to TRAF 
signaling provides opportunities to develop tools against various pathologic situations in 
which signaling through TRAF proteins are involved, and against the receptors that 
regulate the signaling pathways. Therefore, the TRAF5:TRAF-IP complexes of the 
invention are useful in potential diagnostic and therapeutic applications and as a research 
tool. These tools include identification of TRAF5 - TRAF-IP associations for a specific or 
selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence 
or amount of the nucleic acid or the protein is to be assessed. Potential therapeutic 
applications for the TRAF5:TRAF-IP complexes are the following: (i) a protein 
therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy 
(gene delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro 
and in vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below 
and/or other pathologies. For example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from: cancer; inflammation and autoimmune 
disorders including Crohn's disease, IBD, allergies, rheumatoid and osteoarthritis, 
inflammatory skin disorders, allergies, blood disorders; colon cancer, leukemia AIDS; 
metabolic disorders including diabetes and obesity; pancreatic disorders including 
pancreatic insufficiency and cancer; and prostate disorders including prostate cancer and 
other diseases, disorders and conditions of the like. These materials are further useful in 
the generation of antibodies that bind immunospecifically to the substances of the 
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invention for use in therapeutic or diagnostic methods. These materials are further useful 
in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. 

The identified DAPK3 protein interactions and their corresponding biological 
pathways are shown in Table Fl . 



Table Fl. Dia&ram of Protein Interactions and/or Etiological Pathway: 



Novel splice variant 
(Curagen gene calling) 



Lymphotoxin beta receptor 
(TNF receptor supcrfamily) yf< 




Human ubiqutinating enzyme 



* TRAF5SV 



AM 



LTBR \ 




/AT62352 



CG124499-01 



Activatory cell surface receptor protein 
on dendritic cells 



Novel TRAF5 
(Curagen gene calling) 



PIAS3 

Protein inhibiting 
activated STAT3 



The nucleotide and polypeptide sequences of the identified DAPK-IPs are provided 
in Table F2. 



Table F2. Nucleic Acid and Amino Acid Sequence Analysis of TRAF5 Interacting Proteins 




SEQIDNO:122 |l968 bp | .. ........ 


LTPR 

GDB: 1230195 
DNA Sequence 


ATGCTCCTGCCTTGGGCCACCTCTGCCCCCGGCCTGGCCTGGGGGCCTCTGGTGCTGGGCC 
TCTTCGGGCTCCTCGCAGCATCGCAGGGCCAGGCGGTGCCTCCATATGCGTGGGAGAACCA 
GACCTGCAGGGACCAGGAAAAGGAATACTATGAGCCCCAGCACCGCATCTGCTGCTCCCGC 
TGCCCGCCAGGCACCTATGTCTCAGCTAAATGTAGCCGCATCCGGGACACAGTTTGTGCCA 
CATGTGCCGAGAATTCCTACAACGAGCACTGGAACTACCTGACCATCTGCCAGCTGTGCCG 
CCCCTGTGACCCAGTGATGGGCCTCGAGGAGATTGCCCCCTGCACAAGCAAACGGAAGACC 
CAGTGCCGCTGCCAGCCGGGAATCTTCTCTGCTGCCTGGGCCCTCGAGTGTACACACTGCG 
AGCTACTTTCTGACTGCCCGCCTGGCACTGAAGCCGAGCTCAAAGATGAAGTTGGGAAGGG 
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TAACAACCACTGCGTCCCCTGCAAGGCAGGGCACTTCCAGAATACCTCCTCCCCCAGCGCC 
CGCTGCCAGCCCCACACCAGGTGTGAGAACCAAGGTCTGGTGGAGGCAGCTCCAGGCACTG 
CCCAGTCCGACACAACCTGCAAAAATCCATTAGAGCCACTGCCCCCAGAGATGTCAGGAAC 
CATGCTGATGCTGGCCGTTCTGCTGCCACTGGCCTTCTTTCTGCTCCTTGCCACCGTCTTC 
TCCTGCATCTGGAAGAGCCACCCTTCTCTCTGCAGGAAACTGGGATCGCTGCTCAAGAGGC 
GTCCGCAGGGAGAGGGACCCAATCCTGTAGCTGGAAGCTGGGAGCCTCCGAAGGCCCATCC 
ATACTTCCCTGACTTGGTACAGCCACTGCTACCCATTTCTGGAGATGTTTCCCCAGTATCC 
ACTGGGCTCCCCGCAGCCCCAGTTTTGGAGGCAGGGGTGCCGCAACAGCAGAGTCCTCTGG 
ACCTGACCAGGGAGCCGCAGTTGGAACCCGGGGAGCAGAGCCAGGTGGCCCACGGTACCAA 
TGGCATTCATGTCACCGGCGGGTCTATGACTATCACTGGCAACATCTACATCTACAATGGA 
CCAGTACTGGGGGGACCACCGGGTCCTGGAGACCTCCCAGCTACCCCCGAACCTCCATACC 
CCATTCCCGAAGAGGGGGACCCTGGCCCTCCCGGGCTCTCTACACCCCACCAGGAAGATGG 
CAAGGCTTGGCACCTAGCGGAGACAGAGCACTGTGGTGCCACACCCTCTAACAGGGGCCCA 
AGGAACCAATTTATCACCCATGACTGACGGAGTCTGAGAAAAGGCAGAAGAAGGGGGGCAC 
AAGGGCACTTTCTCCCTTGAGGCTGCCCTGCCCACGTGGGATTCACAGGGGCCTGAGTAGG 
GCCCGGGGAAGCAGAGCCCTAAGGGATTAAGGCTCAGACACCTCTGAGAGCAGGTGGGCAC 
TGGCTGGGTACGGTGCCCTCCACAGGACTCTCCCTACTGCCTGAGCAAACCTGAGGCCTCC 
CGGCAGACCCACCCACCCCCTGGGGCTGCTCAGCCTCAGGCACGGACAGGGCACATGATAC 
CAACTGCTGCCCACTACGGCACGCCGCACCGGAGCACGGCACCGAGGGAGCCGCCACACGG 
TCACCTGCAAGGACGTCACGGGCCCCTCTAAAGGATTCGTGGTGCTCATCCCCAAGCTTCA 
GAGACCCTTTGGGGTTCCACACTTCACGTGGACTGAGGTAGACCCTGCATGAAGATGAAAT 
TATAGGGAGGACGCTCCTTCCCTCCCCTCCTAGAGGAGAGGAAAGGGAGTCATTAACAACT 
AGGGGGTTGGGTAGGATTCCTAGGTATGGGGAAGAGTTTTGGAAGGGGAGGAAAATGGCAA 
GTGTATTTATATTGTAACCACATGCAAATAAAAAG7VATGGGACCTAAACTCGTGCCGCTCG 
TGCCGAATTCCTGCAG 



SEQ ID NO: 



1435 



aa 



LTpR 
GDB: 1230 
Protein 
Sequence 



195 



MLLPWATSAPGLAWGPLVLGLFGLLAASQPQAVPPYASENQTCRDQEKEYYEPQHRICCSR 
CPPGTYVSAKCSRIRDTVCATCAENSYNEHWNYLTICQLCRPCDPVMGLEEIAPCTSKRKT 
QCRCQPGMFCAAWALECTHCELLSDCPPGTEAELKDEVGKGNNHCVPCKAGHFQNTSSPSA 
RCQPHTRCENQGLVEAAPGTAQSDTTCKNPLEPLPPEMSGT^aiMIAVLLPLAFFLLIATVF 
SCIWKSHPSLCRKLGSLLKRRPQGEGPNPVAGSWEPPKAHPYFPDLVQPLLPISGDVSPVS 
TGLPAAPVLEAGVPQQQS PLDLTREPQLEPGEQS QVAHGTNG IHVTGGSMTI TGNI Y I YNG 
PVLGGPPGPGDLPATPEPPYPIPEEGDPGPPGLSTPHQEDGKAWHLAETEHCGATPSNRGP 
RNQFITHD 



SEQ ID NO: 123 



148 bp 



Human 
deubiquitinating 
enzyme 

DNA Sequence 



AGCGGGCTCCGGAGGGAAGTCCCGAGACAAAGGGAAACGCCGCCGCCGCCGCCCCGCTCGG 

TCCTCCACCTGTCCGCTACGCTCGCCAGGGCTGCGGCCGCCCGAGGGACTTTGAACATGTC 

GGGGATCGCCCTCAGCAGACTCGCCCAGGAGAGGAAAGCATGGAGGAAAGACCACCCATTT 

GGTTTCGTGGCTGTCCCAACAAAAAATCCCGATGGCACGATGAACCTCATGAACTGGGAGT 

GCGCCATTCCAGGAAAGAAAGGGACTCCGTGGGAAGGAGGCTTGTTTAAACTACGGATGCT 

TTTCAAAGATGATTATCCATCTTCGCCACCAAAATGTAAATTCGAACCACCATTATTTCAC 

CCGAATGTGTACCCTTCGGGGACAGTGTGCCTGTCCATCTTAGAGGAGGACAAGGACTGGA 

GGCCAGCCATCACAATCAAACAGATCCTATTAGGAATACAGGAACTTCTAAATGT^ACCAAA 

TATCCAAGACCCAGCTCAAGCAGAGGCCTACACGATTTACTGCCAAAACAGAGTGGAGTAC 

GAGAAMGGGTCCGAGCACAAGCCAAGAAGTTTGCGCCCTCATAAGCAGCGACCTTGTGGC 

ATCGTCAAAAGGAAGGGATTGGTTTGGCAAGAACTTGTTTACAACATT^ 

AGTTGCTCCATACAATGACTAGTCACCTGGGGGGGTTGGGOSGGCGCCATCTrCCATTGCC 

GCCGCGGGTGTGCGGTCTCGATTCGCTGAATTGCCCGTTTCCATACAGGGTCTCTTCCTTC 

GGTCTTTTGTATTTTTGATTGTTATGTAAAACTCGCTTTTATTTTAATATTGATGTCAGTA 

TTTCAACTGCTGTAAAATTATAAACTTTTATACTTGGGTAAGTCCCCCAGGGGCGAGTTCC 

TCGCTCTGGGATGCAGGCATGCTTCTCACCGTGCAGAGCTGCACTTGGCCTCAGCTGGCTG 

TATGGAAATGGACCCTCCCTCCTGCCGCTCCTCTCTAGT^ACCTTCTAGAACCTGGGCTGTG 

CTGCTTTTGAGCCTCAGAGCCCAGGTCAGCATCTCGGTTCTGCGCCACTTCCTTTGTGTTT 

ATATGGGGTTTTGTCTGTGTTGCTGTTTAGAGTAAATAAACTGTTTATAT 



SEQ ID NO: 124 



j 1 58 aa 



Human jMSGIALSRLAQERKAWRKDHPFGFVAVPTKNPDGTMNI^INWECAIPGKKGTPWEGGLFK^ 
deubiquitinating MLFKDDYPSSPPKCKFEPPLFHPNVYPSGTVCLSILEEDKDWRPAITIKQILLGIQELLNE 

enzyme pniqdpaqaeaytiycqnrv£Yekrvraqakkfaps 



240 



WO 03/031 




PCTYUS02/31357 



Protein 
Sequence 






SEQIDNO: 125 2808 bp 




Protein 
inhibiting 
activated 
STAT3 (P1AS3) 
DNA Sequence 


GGCGGAGCTGGGCGAATTAAAGCACATGGTGATGAGTTTCCGGGTGTCTGAGCTCCAGGTG 
CTTCTTGGCTTTGCTGGCCGGAACAAGAGTGGACGGAAGCACGAGCTCCTGGCCAAGGCTC 
TGCACCTCCTGAAGTCCAGCTGTGCCCCTAGTGTCCAGATGAAGATCAAAGAGCTTTACCG 
ACGACGCTTTCCCCGGAAGACCCTGGGGCCCTCTGATCTCTCCCTTCTCTCTTTGCCCCCT 
GGCACCTCTCCTGTAGGCTCCCCTGGTCCTCTAGCTCCCATTCCCCCAAGGCTGTTGGCCC 
CTGGCACCCTGCTGGGCCCCAAGCGTGAGGTGGACATGCACCCCCCTCTGCCCCAGCCTGT 
GCACCCTGATGTCACCATGAAACCATTGCCCTTCTATGAAGTCTATGGGGAGCTCATCCGG 
CCCACCACCCTTGCATCCACTTCTAGCCAGCGGTTTGAGGAAGCGCACTTTACCTTTGCCC 
TCACACCCCAGCAAGTGCAGCAGATTCTTACATCCAGAGAGGTTCTGCCAGGAGCCAAATG 
TGATTATACCATACAGGTGCAGCTAAGGTTCTGTCTCTGTGAGACCAGCTGCCCCCAGGAA 
GATTATTTTCCCGCCAACCTCTTTGTCAAGGTCAATGGGAAACTGTGCCCCCTGCCGGGTT 
ACCTTCCCCCAACCAAGAATGGGGCCGAGCCCAAGAGGCCCAGCCGCCCCATCAACATCAC 
ACCCCTGGCTCGACTCTCAGCCACTCTTCCCAACACCATTGTGGTCAATTGGTCATCTGAG 
TTCGGACGGAATTACTCCTTGTCTGTGTACCTGGTGAGGCAGTTGACTGCAGGAAGCCTTC 
TACAAAAACTCAGAGCAAAGGGTATCCGGAACCCAGACCACTCGCGGGCACTGATCAAGGA 
GAAATTGACTGCTGACCCTGACAGTGAGGTGGCCACTACAAGTCTCCGGGTGTCACTCATG 
TGCCCGCTAGGGAAGATGCGCCTGACTGTCCCTTGTCGTGCCCTCACCTGCGCCCACCTGC 
AGAGCTTCGATGCTGCCCTTTATCTACAGATGAATGAGAAGAAGCCTACATGGACATGTCC 
TGTGTGTGACAAGAAGGCTCCCTATGAATCTCTTATCATTCATGGTTTATTTATGGAGATT 
CTTAGTTCCTGTTCAGATTGTGATGAGATCCAATTCATGGAAGATGGATCCTGGTGCCCAA 
TGAAACCCAAGAACK^GGCATCTGAGGTTTGCCCCCCGCCAGGGTATGGGCTGGATGGCCT 
CCAGTACAGCCCAGTGCAGGGGGGAGATCCATCAGAGAATAAGAAGAAGGTCGAAGTTATT 
GACTTGACAATAGAAAGCTCATCAGATGAGGAGGATCTGCCCCCTACCAAGAAGCACTGTT 
CTGTCACCTCAGCTGCCATCCCGGCGCTACCTGGAAGCAAAGGAGTCCTGACATCTGGCCA 
CCAGCCATGCTCGGTGCTAAGGAGCCCTGCTATGGGCAGGTTGGGTGGGGATTTCCTGTCC 
AGTCTCCCACTACATGAGTACCCACCTGCCTTCCCACTGGGAGCCGACATCCAAGGTTTAG 
ATTTATTTTCATTTCTTCAGACAGAGAGTCAGCACTATGGCCCCTCTGTCATCACCTCACT 
AGATGAACAGGATGCCCTTGGCCACTTCTTCCAGTACCGAGGGACCCCTTCTCACTTTGTG 
GGCCCACTGGCCCCCACGCTGGGGAGCTCCCACTGCAGCGCCACTCCGGCGGCCCCTCGTG 
GCCGTGTCAGCAGCATTGTGGCCCCTGGGGGGGCCTTGAGGGAGGGGCATGGAGGACGCCT 
GCCCTCAGGTCCCTCTTTGACTGGCTGTCGGTCAGACATCATTTCCGTGGACTGAGTTCCC 
TGGATTATGGAAACTTCGCTGTCCCCCAACACTGAGCAAGTATGCTGTGGAGTCCCAACCC 
CAGCTACTCTGATCCCTCTGGGGGCTCTGGCCAAGGGCCAGACAGACCTTCACAGATGCCT 
ACTTTTGGCCTCATCTCTGCCTGACAAGGCCAGCACCCAAAGGGTTAATATTTAACCTCTT 
TTTAAGGACACTGGGGTCTGTTTCTCGAAATGT^ 

TATGTTAACCTAGGCAGTGGGAGGCAAATGGGATGGTATGTGAGCTAGGAGAAGGGCTGAA 
CCCTCAGCCTTGACTATGTCTAGAGCCTCTTGGGGAAGGGGCACC IT- 1 CI a<j>\avj\_<_<~/\/\h 
TGCTCTCTCirCTTATTACCCAAAC^^ 

TCATGTCTATfCCATTCCCTTC<MCCAAACAGACAGGTGGAAAAACTGAGACAGGCAGTTT 
CAGAGATGGACAGAGAACTTTATTTTGGATT^ 

GAAAAACCAAAATACTCCAAAGATGACTTGCCCTGCCTGGTACTCCAGTATGACAGAGGAG 
GATGTAAGGCCTTAGCCATGATCTGCAGGGX3TC 

GTGTCTCTCTATTTATATATCfAAGTTCACAGTGTTTCTTATTCCCCCTAAGCT 

GCTCATGGCCGTGTAGTTAGC^CTGG^ 

CTGTGCCCTCCTTCCC^ 

TTTTACTTTTTATTCCTAAAGTC^ 

TC : 1 




SEQIDNO: 126 |619aa] 


Protein 

inhibiting 

activated 

STAT3 (P1AS3) 

Protein 

Sequence 


MVMS FRVSELQVLLG FAGRNKSGRKHELLAKALHLLKS SCAPS VQMK I KELYRRRFPRKTL 
GPSDLSLLSLPPGTSPVGSPGPI^IPPTLIAPGTLLGPKREVI)MHPPLPQPVHPDVTMKP 
LPFYEVYGEL I RPTTLASTSSQRFEEAHFTFALTPQQVQQ I LTSRE VLPG AKCDYT IQVQL 
RFCIXTETSCPQEDYFPPNLFvTCvTIGKLCPLPGYLPPTKNGAEP 

vpntivvnwssefgrnyslsvyt^vrqltagtllqklrakgirnpdhsralikekltadpd 
evatts lrvs limcplgkmrltvpcraltcahlqs fdaalyt£mn£kkptwtc pvcdkkapy 
eslii:dglfmeilsscsdcdeiqf>ietoswcpmkpkkeasevcpppgygltc 
dpsenkkkvevidltiesssdeedlpptkkhcsvtsaaipalpgskgvltsghqpssvlrs 



241 



WO 03/| 



PCT/US02/31357 



PAMGTLGGDFLSSLPLHEYPPAFPLGADIQGLDLFSFLQTESQHYGPSVITSLDEQDALGH 
FFQYRGTPSHFLGPLAPTLGSSHCSATPAPPPGRVSSIVAPGGALREGHGGPLPSGPSLTG 
CRSDIISLD 



SEQ1DNO: 127 



1450 bp 



Activatory cell 
surface receptor 
protein 
CGI 24499-0 1 
DNA Sequence 



Activatory cell 

surface receptor 

protein 

CGI 24499-01 

Protein 

Sequence 



TRAF5 splice 
variant 
TRAF5_SV 
DNA Sequence 



CCACGCGTCCGGCTTCTTTGGGGGTGAAGAGATTGGGGAGGAATCTCCACCCCTGGGAGGC 
AG AAGCC AGGCATAGCG CGCTGGCTAGGACTCCAGTACCGTG AAGGG AGG C AGTGAGAGCA 
GACATCTGTGCCTCATTCCTGATCTCAAGGGGAAAGCAAGAACAAGGGAGGCTTCCTCAGG 
ATCTCGAACCTGCGGAAGGAGGACCAGTCTGTGTACTTCTGCCAAGTCCAGCTGGACATAC 
AGATCAGGGAGGCTGTCGTGGCAGTCCATCAAGGGGACCCACCTCACCATCACCCAGGCCC 
TCAGGCAGCCCCTCCACAGGGCCCCTCTCCTGCCTGGACAGCTCTGCTGGTCTCCCCGTCC 
CCTGGAGAAGAACAAGGCCATGGGTCGGCCCCTGCTGCTGCCCCTGCTGCTCCTGCTGCAG 
CCGCCAGCATTTCTGCAGCCTGGTGGCTCCACAGGATCTGGTCCAAGCTACCTTTATGGGG 
TCACTCAACCAAAACACCTCTCAGCCTCCATGGGTGGCTCTGTGGAAATCCCCTTCTCCTT 
CTATTACCCCTGGGAGTTAGCCATAGTTCCCAACGTGAGAATATCCTGGAGACGGGGCCAC 
TTCCACGGGCAGTCCTTCTACAGCACAAGGCCGCCTTCCATTCACAAGGATTATGTGAACC 
GGCTCTTTCTGAACTGGACAGAGGGTCAGGAGAGCGGCTTCCTCAGGATCTCAAACCTGCG 
GAAGGAGGACCAGTCTGTGTATTTCTGCCGAGTCGAGCTGGACACCCGGAGATCAGGGAGG 
CAGCAGTTGCAGTCCATCAAGGGGACCAAACTCACCATCACCCAGGCTGTCACAACCACCA 
CCACCTGGAGGCCC7VGCAGCACAACCACCATAGCCGGCCTCAGGGTCACAGAAAGCAAAGG 
GCACTCAGAATCATGGCACCTAAGTCTGGACACTGCCATCAGGGTTGCATTGGCTGTCGCT 
GTGCTCAAAACTGTCATTTTGGGACTGCTGTGCCTCCTCCTCCTGTGGTGGAGGAGAAGGA 
AAGGTAGCAGGGCGCCAAGCAGTGACTTCTGACCAACAGAGTGTGGGGAGAAGGGATGTGT 
ATTAGCCCCGGAGGACGTGATGTGAGACCCGCTTGTGAGTCCTCCACACTCGTTCCCCATT 
GGCAAGATACATGGAGAGCACCCTGAGGACCTTTAAAAGGCAAAGCCGCAAGGCAGAAGGA 
GGCTGGGTCCCTGAATCACCGACTGGAGGAGAGTTACCTACAAGAGCCTTCATCCAGGAGC 
ATCCACACTGCAATGATATAGGAATGAGGTCTGAACTCCACTGAATTAAACCACTGGCATT 
TGGGGGCTGTTTATTATAGCAGTGCAAAGAGTTCCTTTATCCTCCCCAAGGATGGAAAAAT 
ACAATTTATTTTGCTTACCATAAAAA AAAAAAffi 

SEQ ID NO: 128 ]22 7 aa j" ~ 

MGRPLLLPLLLLI^PPAFLQPGGSTGSGPSYLYGVTQPKHLSASMGGSVEIPFSFYYPWEL 
AI VPNVRI S WRRGHFHGQS FYSTRPPS IHKDYVNRLFLNWTEGQESGFLRI SNLRKEDQS V 
YFCRVELDTRRSGRQQLQSIKGTKLTITQAVTTTTTWRPSSTTTIAGLRVTESKGHSESWH 
LSLDTAIRVAIJWAVLKTVILGLLCLLLLWWRRRKGSRAPSSDF 



SEQ ID NO: '129 



jlSinjbp 



ATGGCTTATTCAGAAGAGCATAAAGGTATGCCCTGTGGTTTCATCCGCCAGAATTCCGGCA 

ACTCCATTTCCTTGGACTTTGAGCCCAGTATAGAGTACCAGTTTGTGGAGCGGTTGGAAGA 

GCGCTACAAATGTGCCTTCTGCCACTCGGTGCTTCACAACCCCCACCAGACAGGATGTGGG 

CACCGCTTCTGCCAGCACTGCATCCTGTCCCTGAGAGAATTAAACACAGTGCCAATCTGCC 

CTGTAGATAAAGAGGTCATCTUUVTCTCAGGAGGTTTTTAAAGACAATTGTTGCAAAAG^ 

AGTCCTCAACTTATATGTATATTGCAGCAATGCTCCTGGATGTAATGCCAAGGTTATTCTG 

GGCCGGTACCAGGATCACCTTCAGCAGTGCTTATTTCAACCTGTGCAGTGTTCTAATGAGA 

AGTGCCGGGAGCCAGTCCTACGGAAAGACCTGAAAGAGCATTTGAGTGCATCCTGTCAGTT 

TCGAAAGGAAAAATGCCTTTATTGCAAAAAGGATGTGGTAGTCATCAATCTACAGAATCAT 

GAGGAAAACTTGTGTCCTGAATACCCAGTATTTTGTCCCAACAATTGTGCGAAGATTATTC 

TAAAAACTGAGGTAGATGAACACCTGGCTGTATGTCCTGAAGCTGAGCAAGACTGTCCTTT 

TAAGCACTATGGCTGTGCTGTAACGATTTCTGACTTACACAAGAGCCTAGAACAGAAAG7UV 

AGTAAAATCCAGCAGCTAGCAGAAACTATAAAGAAACTTGAAAAGGAGTTCAAGCAGTTTG 

CACAGTTGTTTGGCAAAAATGGAAGCTTCCTCCCAAACATCCAGGTTTTTGCCAGTCACAT 

TGACAAGTCAGCTTGGCTAGAAGCTCAAGTGCATCAATTATTACAAATGGTTAACCAGCIAA 

CAAAATAAATTTGACCTGAGACCTTTGATGGAAGCAGTTGATACAGTGAAACAGAAAATTA 

CCCTGCTAGAAAACAATGATCAAAGATTAGCCGTTTTAGAAGAGGAAACTAACAAACATGA 

TACCCACATTAATATTCATAAAGCACAGCTGAGTAAAAATGAAGAGCGATTTAAACTGCTG 

GAGGGTACTTGGTATAATGGAAAGCTCATTTGGAAGGTGACAGATTACAAGATGAAGAAGA 

GAGAGGCGGTGGATGGGCACACAGTGTCCATCTTCAGCCAGTCCTTCTACACCAGCCGCTG 

TGGCTACCGGCTCTGTGCTAGAGCATACCTGAATGGGGATGGGTCAGGGAGGGGGTCACAC 

CTGTCCCTATACTTTGTGGTCATGCGAGGAGAGTTTGACTCACTGTTGCAGTGGCCATTCA 
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GGCAGAGGGTGACCCTGATGCTTCTGGACCAGAGTGGCAAAAAGAACATTATGGAGACCTT 
CAAACCTGACCCCAATAGCAGCAGCTTTAAAAGACCTGATGGGGAGATGAACATTGCATCT 
GGCTGTCCCCGCTTTGTGGCTCATTCTGTTTTGGAGAATGCCAAGAACGCCTACATTAAAG 
ATGACACTCTGTTCTTGAAAGTGGCCGTGGACTTAACTGACCTGGAGGATCTCTAG 




SEQIDNO: 130 526 aa 




TRAF5 splice 

variant 

TRAF5_SV 

Protein 

Sequence 


MAYSEEHKGMPCGFIRQNSGNSISLDFEPSIEYQFVERLEERYKCAFGHSVLHNPHQTGCG 
H RFCQHC I LSLRELNTVP I C P VDKEV I KSQEVFKDNCCKRE VLNLYVY CSNAPGCNAKVIL 
GRYQDHLQQCLFQPVQCSNEKCREPVLRKDLKEHLSASCQFRKEKCLYCKKDWyiNLQNH 
E ENLC PE YP VFCPNNCAK 1 1 LKTEVDEHLAVCPE AEQDC P F KH YGCAVTI SDLHKS LEQKE 
S K IQQLAETI KKLEKEFKQFAQLFGKNGS FLPNIQVFASH I DKS AWLEAQVHQLLQMVNQQ 
QNKFDLR PLMEAVDTVKQK I TLLENNDQRLAVLEEETNKHDTH I NI H KAQLS KNEER FKLL 
EGTCYNGKLI WKVTDYKMKKREAVDGHTVS I FSQS FYTS RCG YRLCARAYLNGDGSGRGSH 
LSLYFVVT^GEFDSLI^WPFRQRVTIJ^LLDQSGKKNIMETFKPDPNSSSF^ 
GCPRFVAHSVLENAKNAYIKDDTLFLKVAVDLTDLEDL 




SEQIDNO: 131 1707 bp 1 j 


TRAF5 

DNA Sequence 


ATGGCTTATTCAGAAGAGCATAAAGGTATGCCCTGTGGTTTCATCCGCCAGAATTCCGGCA 
ACTCCATTTCCTTGGACTTTGAGCCCAGTATAGAGTACCAGTTTGTGGAGCGGTTGGAAGA 
GCGCTACAAATGTGCCTTCTGCCACTCGGTGCTTCACAACCCCCACCAGACAGGATGTGGG 
CACCGCTTCTGCCAGCACTGCATCCTGTCCCTGAGAGAATTAAACACAGTGCCAATCTGCC 
CTGTAGATAAAGAGGTCATCAAATCTCAGGAGGTTTTTAAAGACAATTGTTGCAAAAGAGA 
AGTCCTCAACTTATATGTATATTGCAGCAATGCTCCTGGATGTAATGGCAAGGTTATTCTG 
GGCCGGTACCAGCAGGTCCCACTGGCCTGTTGTTATCTGTTGCAGGATCACCTTCAGCAGT 
GCTTATTTCAACCTGTGCAGTGTTCTAATGAGAAGTGCCGGGAGCCAGTCCTACGGAAAGA 
CCTGAAAGAGCATTTGAGTGCATCCTCTCAGTTTCGAAAGGAAAAATGCCTTTATTGCAAA 
AAGGATGTGGTAGTCATCAATCTACAGAATCATGAGGAAAACTTGTGTCCTGAATACCCAG 
TATTTTGTCCCAACAATTGTGCGAAGATTATTCTAAAAACTGAGGTAGATGAACACCTGGC 
TGTATGTCCTGAAGCTGAGCAAGACTCTCCTTTTAAGCACTATGGCTGTGCTGTAACGGAT 
AAACGGAGGAACCTGCAGCAACATGAGCATTCAGCCTTACGGGAGCACATGCGTTTGGTTT 
TAGAAAAGAATGTCCAATTAGAAGAACAGATTTCTGACriTACACAAGAGarrAGAACAGAA 
AGAJUVGTAAAATCCAGCAGCTAGCAGAAACTATAAAGAAACTTGAAAAGGAGTTCAAGCAG 
TTTG CACAGTTGTTTGGCAAAAATGG AAGCTTCCTCC CAAACATCCAGGl"l" J i u i lJ X GCCAGTC 
ACATTGACAAGTCAGCTTGGCTAGAAGCTCAAGTGCATCAATTATTACAAATGGTTAACCA 
GCAACAAAATAAATTTGACCTGAGACCTTTGATGGAAGCAGTTGATACAGTGAAACAGAAA 
ATTACCCTGCTAGAAAACAATGATCA^GATTAGCCGTTTTAGAAGAGGAAACTAACAAAC 
ATGATACCCACATTAATATTCATAAAGCACAGCTGAGTAAAAATGAAGAGGGATTTAAACT 
GCTGGAGGGTACTTGCTATAATGGAAAGCTCATTTCGAAGGT<3ACAGATTACAAGATGAAG 
AAGAGAGAGGCGGTGGATiSGGCACACAGTGTCCATCTTCAGCCAGTCCTTCTACACCAGCC 
GCTGTGGCTACCGGCTCTGTGCTAGAGCATACCTGAATGGGGATGGGTCAGGGAGGGGGTC 
ACACCTCTCCCTATACTTTGTGGTCATGCGAGGAGAX3TTTC 

TTCAGGCAGAGGGTGACCCTGATGCTTCTGGACCAGAGTGGCAAAAAGAACATTATGGAGA 
CCTTCAAACCTGACCCCAATAGCAGCAGCTTTAAAAGAGCTGATCGGGAGATGAACATTGC 
ATCTGGCTGTCCCCGCTTTGTGGCTCATTCTGTTTTGGA<5AATGCCAAGAACG 
AAAGATGACACTCTGTTCTTGAAAOTGGCCGTGGACTTAACTGAGCTGGAGGATCTCTAG 




SEQIDNO: 132 ]568aa 


TRAF5 
Protein 
Sequence 


MAYSEEHKGMPGGFIRQNSGNSISLDFEPSIEYQ^RLEERYK<^FCHSVLHNPHQTGGG 
HRFCQHC I LS LRELNTVP I C P VDKKVI KSCEVFKDNGCKREVLNL YVYC S NAPGCNAKV I L 
tSRYQQVPLACCYXIiQDHU^LFQPVQCSNEKCREPVLRKDLKEHLSASG 
KI)VWINI£NHEEinXPEYPVFCPNNC^ 

KRRNLQQHEHS ALREHMRLVLEKNVQLEEQISDLHKS LEQKES KIQQLAET IKKLEKEFKQ 

FAQLFGKNGSFLPNIQVFASHIDKSAWLEAQVHQLLQMVN^ 

ITLLENNDQRI^vT,EEETNKHDTHINIH^ 

KREAVDGHTVS IFSQS FYTSRCGYRLCARAYLNGIX3SGRGSHLSLYFWMRGEFDSLLQWP 
FRQRVTLMLLDQSGKKN IMETFKPDPNS S S FKRPDGEMNI ASGCPRFVAHS VLENAKNAY I 
KDDTLFLKVAVDLTDLEDL 
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OTHER EMBODIMENTS 



5 



10 



Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may 
be made to the invention without departing from the spirit and scope of the invention as 
defined by the claims. The choice of nucleic acid starting material, clone of interest, or 
library type is believed to be a matter of routine for a person of ordinary skill in the art with 
knowledge of the embodiments described herein. Other aspects, advantages, and 
modifications considered to be within the scope of the following claims. The claims 
presented are representative of the inventions disclosed herein. Other, unclaimed 
inventions are also contemplated. Applicants reserve the right to pursue such inventions in 
later claims. 



244 



WO 03/03157— — PCT/US02/31357 





CLAIMS 

What is claimed is: 

1 . An isolated polypeptide comprising the mature form of an amino acid 
sequenced selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 
between 1 and 33. 

2. An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 33. 

3. An isolated polypeptide comprising an amino acid sequence which is at least 
95% identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO:2n, wherein n is an integer between 1 and 33. 

4. An isolated polypeptide, wherein the polypeptide comprises an amino acid 
sequence comprising One or more conservative substitutions in the amino acid sequence 
selected from the group consisting of SEQ ID NO:2n, wherein n is an integer between 1 
and 33. 

5. The polypeptide of claim 1 wherein said polypeptide is naturally occurring. 

6. A composition comprising the polypeptide of claim 1 and a-carrier. 

7. A kit comprising, in one or more containers, the composition of claim 6. 

8. The use of a therapeutic in the manufacture of a medicament for treating a 
syndrome associated with a human disease, the disease selected from a pathology associated 
with the polypeptide of claim 1, wherein the therapeutic eomprises the polypeptide of 
claim 1 . 

9. A method for determining the presence or amount of the polypeptide of 
claim 1 in a sample, the method comprising: 
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(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

1 0. A method for determining the presence of or predisposition to a disease 
associated with altered levels of expression of the polypeptide of claim 1 in a first 
mammalian subject, the method comprising: 

a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

b) comparing the expression of said polypeptide in the sample of step (a) to the 



wherein an alteration in the level of expression of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said disease. 

11. A method of identifying an agent that binds to the polypeptide of claim 1, the 
method comprising: 

(a) introducing said polypeptide to said agent; and 

(b) determining whether said agent binds to said polypeptide. 

12. The method of claim 1 1 wherein the agent is a cellular receptor or a 
downstream effector. 

13. A method for identifying a-potential therapeutic agent for use in treatment of a 
pathology, wherein the pathology is related to aberrant expression or aberrant physiological 
interactions of the polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing the polypeptide of claim 1 and having a property 
or function ascribable to the polypeptide; 

(b) contacting the cell with a composition comprising a candidate substance; and 

(c) determining whether the substance alters the property or function ascribable to 



expression of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 



the polypeptide; 
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whereby, if alteration observed in the presence of the subst^e is not observed when the 
cell is contacted with a composition in the absence of the substance, the substance is 
identified as a potential therapeutic agent. 

14. A method for screening for a modulator of activity of or of latency or 
predisposition to a pathology associated with the polypeptide of claim 1 , said method 
comprising: 

(a) administering a test compound to a test animal at increased risk for a 
pathology associated with the polypeptide of claim 1, wherein said test animal 
recombinantly expresses the polypeptide of claim 1 ; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step<a); and 

(c) comparing the activity of said polypeptide in said test animal with the activity 
of said polypeptide in a control animal not administered said polypeptide, 

wherein a change in the activity of said polypeptide in said test animal relative to said control 
animal indicates the test compound is a modulator activity of or latency or predisposition to, a 
pathology associated with the polypeptide of claim 1. 

1 5. The method of claim 14, wherein said test animal is a recombinant test animal 
that expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test animal, and wherein said promoter 
is not the native gene promoter of said transgene. 

1 6. A method for modulating the activity of the polypeptide of claim 1 , the 
method comprising contacting a cell sample expressing the polypeptide of claim 1 with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity of 
the polypeptide. 

] 7. A method of treating or preventing a pathology associated with the 
polypeptide of claim 1 , the method comprising administering the polypeptide of claim 1 to a 
subject in which such treatment or prevention is desired in an amount sufficient to treat or 
prevent the pathology in the subject. 

] 8. The method of claim 1 7, wherein the subject is a human. 
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1 9. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid sequence at 
least 95% identical to a polypeptide comprising the amino acid sequence selected from the 
group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 33 or a 
biologically active fragment thereof. 

20. An isolated nucleic acid molecule comprising a nucleic acid sequence selected 
from the group consisting of SEQ ID NO:2n-l, wherein n is an integer between 1 and 33. 

2 1 . The nucleic acid molecule of claim 20, wherein the nucleic acid molecule is 
naturally occurring. 

22. A nucleic acid molecule, wherein the nucleic acid molecule differs by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID NO: 
2n-l , wherein n is an integer between 1 and 33. 

23. An isolated nucleic acid molecule encoding the mature form of a polypeptide 
having an amino acid sequence selected from the group consisting of SEQ ID NO:2n, 
wherein n is an integer between 1 and 33. 

24. An isolated nucleic acid molecule comprising a nucleic acid selected from the 
group consisting of 2n-l , wherein n is an integer between 1 and 33. 

25. The nucleic acid molecule of claim 20, wherein said nucleic acid molecule 
hybridizes under stringent conditions to the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l a wherein n is an integer between 1 and 33, or a complement 
of said nucleotide sequence. 

26. A vector comprising the nucleic acid molecule of claim 20. 

27. The vector of claim 26, further comprising a promoter operably linked to said 
nucleic acid molecule. 
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28. A cell comprising the vector of claim 26. 

29. An antibody that immunospecifically binds to the polypeptide of claim 1 . 

30. The antibody of claim 29, wherein the antibody is a monoclonal antibody. 

3 1 . The antibody of claim 29, wherein the antibody is a humanized antibody. 

32. A method for determining the presence or amount of the nucleic acid molecule 
of claim 20 in a sample, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to a probe that binds to said nucleic acid molecule; 
and 

(c) determining the presence or amount of said probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

33. The method of claim 32 wherein presence or amount of the nucleic acid 
molecule is used as a marker for cell or tissue type. 

34. The method of claim 33 wherein the cell or tissue type is cancerous. 

35. A method for determining the presence of or predisposition to a disease 
associated with altered levels of expression of the nucleic acid molecule of claim 20 in a first 
mammalian subject, the method comprising: 

a) measuring the level of expression of the nucleic acid in a sample from the 
first mammalian subject; and 

b) comparing the level of expression of said nucleic acid in the -sample of step (a) 
to the level of expression of the nucleic acid present in a control sample from a 
second mammalian subject known not to have or not be predisposed to, the 
disease; • 

wherein an alteration in the level of expression of the nucleic acid in the first subject as 
compared to the control sample indicates the presence of or predisposition to the disease. 
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36. A method of producing the polypeptide of claim 1 , the method comprising 
culturing a cell under conditions that lead to expression of the polypeptide, wherein said cell 
comprises a vector comprising an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:2n-l , wherein n is an integer 
between 1 and 33. 

37. The method of claim 36 wherein the cell is a bacterial cell. 

38. The method of claim 36 wherein the cell is an insect cell. 

39. The method of claim 36 wherein the cell is a yeast cell. 

40. The method of claim 36 wherein the cell is a mammalian cell. 

41 . A method of producing the polypeptide of claim 2, the method comprising 
culturing a cell under conditions that lead to expression of the polypeptide, wherein said cell 
comprises a vector comprising an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:2n-l , wherein n is an integer 
between 1 and 33. 

42. The method of claim 41 wherein the cell is a bacterial cell. 

43. The method of claim 41 wherein the cell is an insect cell. 

44. The method of claim 41 wherein the cell is a yeast cell. 

45. The method of claim 4 1 wherein the cell is a mammalian cell. 

46. A composition comprising a purified complex of a DAPK3 protein and a 
DAPK3 interacting protein, wherein said DAPK3 interacting protein is selected from the 
group consisting of: TEM1, CG123869-01, CG129212-01, CGI 25927-01, CEBPD. ATF4, 
CG56543-01 and Prey6641 1 1 . 
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47. Troethod for determining the presence or amo^Pn a sample of a polypeptide 
complex comprising DAPK3 and a DAPK3- interacting protein, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
complex; and 

(c) determining the presence or amount of antibody bound to said complex, 
wherein the DAPK3 interacting protein is selected from the group consisting of TEM1, 
CG123869-01, CG129212-01, CGI 25927-0 1, CEBPD, ATF4, CG56543-01 and Prey6641 1 1 ; 
thereby determining the presence or amount of the complex in said sample. 

48. A method of treating or preventing a pathology associated with a polypeptide 
complex comprising DAPK3 and a DAPK3- interacting protein, the method comprising 
administering the complex to a subject in which such treatment or prevention is desired in an 
amount sufficient to treat or prevent the pathology in the subject. 

49. A composition comprising a purified complex of a TRAF5 protein and a 
TRAF5 interacting protein, wherein said TRAF5 interacting protein is selected from the 
group consisting of: LTpR, AAT62352, PIAS3, CG124499-01 and TRAF5_SV. 

50. A method for determining the presence or amount in a sample of a polypeptide 
complex comprising TRAF5 and a TRAF5 - interacting protein, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
complex; and 

(c) determining the presence or amount of antibody bound to said complex, 
wherein the TRAF5 interacting protein is selected from the group consisting of LTJ3R, 
AAT62352, PIAS3, CG124499-01 and TRAF5_SV; thereby determining the presence or 
amount of the complex in said sample. 

51. A method of treating or preventing a pathology associated with a polypeptide 
complex comprising TRAF5 and a TRAF5 - interacting protein, the method comprising 
administering the complex to a subject in which such treatment or prevention is desired in an 
amount sufficient to treat or prevent the pathology in the subject. 
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BOX n. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 

Groups I-XXXM. claims) 1-8 and 36*45, drawn to an isolated polypeptide, a composition comprising a polypeptide, a tat comprising 
a composition, the first claimed method of making, and the first claimed method of use, i.e., the use of a therapeutic m the 
manufacture of a medicament, wherein the therapeutic is a polypeptide. Group 1 consists of SEQ ID NO:2. Group II consists of SEQ 
ID NO:4, Group III consists of SEQ ID NO:6, ...and Group XXXIV consists of SEQ ID NO:66. 

Groups XXX1V-LXVI, claim(s) 20-28, drawn to an isoated nucleic acid, a vector comprising a nucleic acid, and a host cell 
comprising said vector. Group XXXIV consists of SEQ ID NO:l or a nucleic acid encoding SEQ ID NO:2, Group XXXV consists of 
SEQ ID NO:3 or a nucleic acid encoding SEQ ID NO:4, Group XXXVI consists of SEQ ID NO:5 or a nucleic acid encoding SEQ ID 
NO:6, ...and Group LXVI consists of SEQ ID NO:65 or a nucleic acid encoding SEQ ID NO;66. 

Groups LXVII-XCIX, claim(s) 9 and 29-3 1 , drawn to an antibody that binds to a polypeptide and the first claimed method of use, 
i.e., a method for determining the presence or amount of a polypeptide. Group LXVII consists of an antibody that bmdsSEQ ID 
NO:2. Group LXVni consists of an antibody that binds SEQ ID NO:4, Group LXIX consists of an antibody that binds SEQ ID NO:6. 
...and Group XCIX consists of an antibody that binds SEQ ID NO:66. 

Groups C-CXXXII claim(s) 10, drawn to a method for determining the presence of or predisposition to a disease associated with 
altered levels of a polypeptide. Group C consists of methods reciting SEQ ID NO:2, Group CI consists of methods reciting SEQ ID 
NO:4, Group CU consists of methods reciting SEQ ID NO:6, ...and Group CXXXII consists of methods reciting SEQ ID NO:66. 

Groups CXXXIII-CLXV, claim(s) 1 1 and 12, drawn to a method of identifying an agent that binds to a polypeptide. Group CXXXIII 
consists of methods reciting SEQ ID NO:2. Group CXXXIV consists of methods reciting SEQ ID NO:4, Group CXXXV consists of 
methods reciting SEQ ID NO:6, ...and Group CLXV consists of methods reciting SEQ ID NO:66. 

Groups CLXVI-CXCVIII, claim(s) 13, drawn to a method for identifying a potential therapeutic agent for use in treatment of a 
pathology. Group CLXVI consists of methods reciting SEQ ID NO:2, Group CLXVII -consists of methods reciting SEQ ID NO:4. 
Group CLXVIII consists of methods reciting SEQ ID NO:6, ...and Group CXCVHI consists of methods reciting SEQ ID NO:66. 

Groups CXCIX-CCXXXI, claim(s) 14 and 15, drawn to a method for screening for a modulator of activity or of latency or 
predisposition to a pathology. Group CXCIX consists of methods reciting SEQ ID NO:2, Group CXCX consists of methods reciting 
SEQ ID NO:4. Group CXCXI consists of methods reciting SEQ ID NO:6. ...and GroupGCXXXI consists of methods reciting SEQ 
ID NO:66. 

Groups CCXXXn-CCLXTV, ciaim(s) 16, drawn to a method of modulating the activity of a polypeptide. Group CCXXXU consists of 
methods reciting SEQ ID NO:2, Group CCXXXIII consists of methods reciting SEQ ID NO:4, Group GCXXXIV consists of methods 
reciting SEQ ID NO:6, ...and Group CCLXIV consists of methods reciting SEQ ID NO:66. 

Groups CCLXV-CCXCVII claim(s) 17-19, drawn to a method of treating or preventing a pathology. Group CCLXV consists of 
methods reciting SEQ ID NO:2, Group CCLXVI consists of methods reciting SEQ ID NO:4. Group CCLXVII consists of methods 
reciting SEQ ID NO:6, ...and Group CCXCVII consists of methods reciting SEQ ID NO:66. 

Groups CCXCVni-CCCXXX, claim(s) 32-34. drawn to a method for determimng the presence or amount of a nucleic acid-Group 
CCXCVIII consists of methods reciting a nucleic acid encoding SEQ ID NO:2 f GroupCCXCIX consul of methods reciting a nucleic 
acid encoding SEQ ID NO:4, Group CCXCX consists of methods reciting a nucleic acid encoding SEQ ID NO:6, ...and Group 
CCCXXX consists of methods reciting a nucleic acid encoding SEQ ID NO:66. 

Groups CCCXXX3-CCCLXUI, claim(s) 35, drawn to a method for determining the presence of or predisposition to a disease 
associated with altered leve^ of a nucleic acid. Group CCCXXXI consists of methods reciting SEQ ID NO: I or a nuckicacid 
encoding SEQ ID NO:2. Group CCCXXXII consists of methods reciting SEQ ID NO:3 or a nucleic acid encoding SEQ IDNO|4, 
Group CCCXXXIII consists of methods reciting SEQ ID NO:5 or a nucleic acid encoding SEQ ID NO:6, ...and Group CCCLXIII 
consists of methods reciting SEQ ID NO:65 or a nucleic acid encoding SEQ ID NO:66. 
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